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Hi-Fi Tweeters for Speaker Improvement, Building New Speakers, Home Theatre Systems & Speaker Repa 





How This Astonishing, Mind Blowing Tweeter Can Instantly 
And Dramaticly Improve Your Speaker System, 
With A Ridiculously Simple Design Which Has Been 
Accidently Discovered By_A Speaker Repairer. 
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Throw your fancy brand name tweeters in the 
rubbish. Greedy maufacturers have deceived 
everyones listening perception, so bad that 
you think you need expensive speakers, 
cables, cross-overs, etc... To finally get the 
accurate sound you want and discover the 
true secret thats been right under your nose 
the whole time, keep on reading... 





My name is Boyd and I've been fixing speakers 
for 18 years now, long enough to learn the 
difference between bad and great sounding 
speakers. Let me explain, for your knowledge, 
about different types of tweeters. 


Usually paper cone, these tweeters sound 
harsh and because of such a large cone they 
lack a lot of top end. They sound more like 
mid-range speakers. Most older speaker 
boxes contain these types of tweeters. 





It took me a lot of time and research from 
then and now this amazing tweeter is here, 
right now for you to enjoy. We have 
replaced both blown and perfectly good 
tweeters, in thousands of our incredibly 
satisfied customers boxes with these 
amazing tweeters. 


© 


Commonly used in expensive speaker boxes. 
They are incredibly dull, giving the impression 
of smooth sound, but the truth is.... they have 
no energy, they sound muffled and 
instruments like symbols are very un-defined. 


Are common in cheap speaker systems. They 
have energy but they are very harsh and have 
uneven frequency response. 


Again, these have a lot of energy, but they also 
have a tinny, harsh sound. They are the 
harshest tweeters of all, breaking badly at 
around 10kHz. 


- Kevlar Dome Tweeter; 


This material has incredible energy, very 
smooth and instruments like symbols sound 
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Now your speakers will get new life and 
clear, sharp, natural and addictive to listen 
to, exciting, rich sound. By now, this amazing 
tweeter is much improved and can be 
purchased in both neodinium and ferrite 
magnet versions, also with a choice of 
impedence, 4, 8, or 32 ohm. 
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extremely detailed and live. Kevlar has 
natural sound and is very pleasant to listen to 




















The story behind these amazing 
tweeters.... 

A mistake lead me to this amazing discover 
One day | ordered a replacement diaphrag 
for a very rare tweeter, when | received th 
shipment from overseas, | found it was th 
wrong diaphragm. It did not fit and it wa 
yellow.... 
Angry, | nearly threw it in the bin, instead it sa 
on a shelf for months. | still remember th 
sunday, for a hobby | built a magnet assembl 
for this diapragm to see how it would sound. 


What | found absolutely amazed me. 
Amazing top-end energy, very smoot 
response and very live sound reproductio 
The crystal clear top-end made me listen to al 
my old favorite CD's again. 





Call Now or send the order form below. 
Buy now.... Call my personal line right no 
on (03) 9484-9382 for additiona 
information. 
Total Recoil Speaker Repair. 804 High St 
Thornbury, VIC. 3072. Ph: (03) 9480-2466 

Website: www.totalrecoil.com.au 


P.S. Still not convince 
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non-inductive capacitors f 
tweeter to the first 1 


Order now.... Don't let this amazing tweeter slip you by! Simply order by; 


Phone E\Fax [='|]Mail or LleEmail. w] 


Ph: (03) 9480-2466 — Fax: (03) 9480-2944 — Mail: 804 High St, Thornbury, VIC.3071. — Email: info@totalrecoil.com.au 


customers, BE QUIC 








TWEETER ORDER FORM - Cut out, fax, mail or email. Q TRSM- Single Magnet, 8 ohm. $77ea  Qty__| 

() TRDM- Double Magnet, 8 ohm. $99ea = Qty___ 

names () TRDM- Double Magnet, 32 ohm. $99ea = Qty__ 
Address: 





() TRNM- Neodynium Magnet, 4 ohm. $169pr Qty. 
() TRNM- Neodynium Magnet,8ohm.  $169pr Qty___ 





Postcode: 





Phone Number: 


UO cheque/Money Order (MasterCard Ovisa cCardNo. [IL I_I_]CILILIT] CLL) Goo 


SPECIAL 
OFFER 





TOTAL + $12.50 Postage & Handling $ 


THE FIRST 100 CUSTOMERS 
RECEIVE 3 NON-INDUCTIVE CAPS 
PER TWEETER! A $15 VALUE 





Exp.Date__ / 






Signature: 
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8 NASA’s Mission: To Catch a Comet 
No, it’s not the plot of a Spielberg epic. NASA plan to blast a hole deep inside a 
comet to learn more about them — by Sammy Isreb 


14 Review: Pico ADC-212 Virtual Instrument 
PC-based virtual instruments are a genuine alternative to expensive bench-top 
models. Here’s one such instrument, the Pico ADC-212 — by Peter Smith 


67 Review: Nordic One-chip UHF Data Transceivers 
 Short-range wireless data communication has become a whole lot easier in 
recent times. These transceivers suit a wide variety of uses — by Jim Rowe 





PROJECTS To BUILD Pico ADC-2 12 Virtual Instrument 


— Page 14. 


28 12V Fluorescent Lamp Inverter 
Drive a standard 36/40W fluoro tube to full brightness from 12V DC. Ideal for 
camping, a trouble light or even emergency home lighting — by John Clarke 


53 8-channel Infrared Remote Control 
It uses an infrared remote control unit and can switch eight ¢ircuits, all either 
momentary or latched — by Frank Crivelli & Ross Tester 


58 50-Watt DC Electronic Load i i i aaa 
Easy-to-build circuit is ideal for testing DC power supplies, shunt regulators and 9 . 
constant current sources — by Peter Smith 


73 Driving Light and Accessory Protector for Cars 
External devices on cars are an easy target for thieves. Or at least they were: 
this will help keep the crooks away from your car — by Rick Walters 


38 Spyware — an update 
Once Spyware gets in, you're the spammer’s target. Here’s how we attempted 
to cure a very badly infected computer — by Ross Tester 


84 Bluetooth: Getting Rid of Cables 


PCs and computer peripherals can be easily networked without running cables, 
with up to 100m range. — by Greg Swain 










fala 8-channel infrared remote control 

21 Circui — Page 53. 
Ultra-low drop linear voltage regulator — Simple logic probe — 12V car battery 
charger — Battery tester for deaf/blind persons — Awaken the deaf! 

40 Serviceman’s Log Coe 
Notebook computer screen prices will crack you up! — by the TV Serviceman 


78 Vintage Radio 
The Barlow-Wadley XCR-30 Mk II HF receiver — by Rodney Champness 
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SILICON CHIP 


PUBLISHER’S LETTER 


The change to nanofarads 


This month readers will notice a small but 
significant change to our circuit diagrams. In- 
stead of capacitors being labelled in values such 
as .015uF and 0.1uF, they are now labelled as 
15nF and 100nF. A number of readers have 
taken us to task in the past for not making this 
change years ago and now they should be happy. 

Not that we have made the change to make 
those people happy. It is more to keep the cir- 
cuits in line with the labelling actually being 
used on capacitors. For some time we have been 
including a conversion table to show the equiva- 
lence between specified values and the two 

codes most frequently used: EIA (Electrical Industry Association) and IEC 
(International Electrotechnical Commission). Now the values we will be 
using for capacitor values will be very similar to IEC labelling. For example, 
a capacitor labelled as 10nF will be labelled “10n”. 

To those unsure of the change, one nanofarad is the same as 1000 
picofarads (1000pF) or .001uF. Similarly, 10nF is equivalent to .01uF and 
100nF is the same as 0.1uF. Values of 1uF and above will still be labelled in 
“uF” and values less than 1nF (1000pF) will be labelled in “pF”. To help 
with the change, we will continue to give the equivalent capacitance values 
(in brackets) in the parts list and we will also include them in the conversion 
table in project articles. 

Up to now we have resisted making this change because we have felt that 
it was one more hurdle for beginners (and the old-timers) to deal with. But 
now that so many of the MKT (block) style capacitors use IEC labelling, we 
felt that it was appropriate to make the change. 


Mouses should have keyboard equivalents 


For years now, I have hated using a computer mouse. I would much rather 
use control keys or function keys to move around the screen and select 
functions. Call me an old fogey if you like but now it has been proven to be 
better for you. It seems that protracted use of the mouse leads to poor 
posture, neck and back strain and related problems. The recommendation 
now is that you should at least swap the mouse over to your left hand for 
periods during the day, to give your right arm a rest. But better still is to use 
control keys wherever you can. 

I must also admit that part of the reason that I don’t like using a mouse is 
that I have fairly large hands and therefore I find that the mouse, even larger 
ones, is awkward to use, particularly when “double-clicking”. 

Apart from that, I find it much faster to use Ctrl or Alt keys. In many 
programs you can do virtually everything without having to touch the mouse. 

Drop down menus are great for complex programs but given the choice 
between a keystroke and a mouse command, I will use the control key every 
time. Unfortunately, in many programs there are lots of functions which 
cannot be called up by keystrokes — you are forced to use the mouse. But 
now that excessive mouse use has been shown to be undesirable, maybe 
software designers will give more thought to this aspect and provide their 
software with more control key functions for mouse actions. 


Leo Simpson 
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Bluetooth is here! Magnetic Card Readers 


Suitable for reading Medicare, Club 
Membership, Credit Cards, etc. 

Cat 8768-7 Tracks 1 & 2 keyboard 
wedge $259 

Cat 8681-7 Track 2 only keyboard 
wedge (Most common) $219 

Cat 8418-7 Track 2 - Serial $239 

Cat 8218-7 Tracks 2 & 3 kboard wedge $259 
Cat 8968-7 Track 2 kboard wedge programmable. 
Extract only the data you want $259 

Cat 1008001-7 Track 2 USB programmable $299 
Cat 8046-7 Tracks 1, 2 & 3 Reader writer $1,799 


VGA/Monitor Splitters 
‘These splitter modules enable 2/4/6/8/12 or 16 
monitors to share the same information from a 
cae deen 
7 2 Way - up to 75m $199 
-7 4Way-upto50m $259 
-7 8Way-upto50m $379 
49-7 12 way- up to50m $699 
7 16 way-upto50m $899 


















"You need 


Bluetooth USB Adapter Transfer 
names, phone numbers and 
appointments between your 
Notebook/PC and your PDA or mobile 
with Bluetooth wireless connectivity 
Cat 11901-7 $149 
Bluetooth Compact Flash Card —Cat 11902 
Give your Windows CE-based pocket PC (with a JSB 2.0 - Speed to Bu 
CF card slot) Bluetooth connectivity Cat 2860-7 CardBus (32 bit PCM- 
Cat 11903 _ Cat 11902-7 $199 CIA) to USB 2.0 $179 
zt ' Bluetooth USB Home LAN Cat 2865-7 USB 2.0 PCI 
- Ahome network without wires. Card 3 Port $79 XS 
"y It just needs a USB port Cat 2866-7 USB 2.0 PCI Card 
’ Cat 11903-7 Single Dongle $199 Low Profile $89 
ere Cat 11904-7 Two Dongle Kit $349 Cat 2843-7 USB 2.0 PCI Card 




























PALM Bluetooth SD Card for m505 etc. Provides | | 5 Port $109 

a Bluetooth connection between your Palm and Cat 6689-7 USB 2.0 
Bluetooth enabled phones, palms External Case for HD 
Cat 18107-7 $359 














or CDROM $259 
Cat 6710-7 USB 2.0 External 
Hard Drive Case for 2.5” drives $149 

Cat 6711-7 USB 2.0 External Hard Drive Case for 
3.5” drive $209 

Cat 2873-7 PCI USB 2.0 x 4 Port PLUS FireWire 
x 3 Ports $199 


Linux PXE Terminal 
: A thin client terminal suitable for use with the 
2 PS/2 ports, 1 x serial/com port, 1 x | MRSeMN(Mialciiue Asie cla ete) meme 
parallel printer port and of course 2 additional USB | Bivequritenisctem minal cieMelce| 


ports Cat 2830-7 $199 Cat 1144-7 $829 : Zo 93 Similar to a removable hard 





Need a custom cable, connector 


or special PCB for serial or 
industrial I/O cards? 


We can help! 
Call us for a quote - 02 4389 8444 














. drive configuration for Flash & 
PC Card Drive ATA to IDE, Compact Flash memory which plugs into a 
Front Access, Hot Swappable standard IDE channel. Can be used with ATA 














This unit is an ATA Flash card drive, which Flash, ATA Hard Disk & Compact Flash card 
connects to the IDE port of a standard PC Need Barcode scanners, docke (Using 21028 adapter) Cat 6667-7 $169 


Cat 6667-7 $169 printers or cash drawers? Talk to us ~ Uses a single back plane 


first for cutting edge technology slot to extract hat air from inside your box, 
at a price that won't curl ce CPU insurance Cat 8420-7 $29 


your hair! 


































USB Converters 

USB to 1 or 2 RS-422/485 with Opto Isolation. 
Cat 2853-7 USB to RS-422/485 $249 
Cat 2854-7 USB to dual RS-422/485 $499 












Pe we ee Se ee ee eee ee oe eee ee 
1 Optical Audio Switches 1 
A/V Selector, 3 to 1 with optical audio, includes ! 
! remote control Cat 23003-7 $149 I 
cat 23000-7 3 in to 1 out Toslink $54 
' Cat 23001-7 3 in to 1 out Mini Jack $54 
cat 23002-7 4 in to 2 out Toslink $149 
! Cat 23004-7 A/V to S-Video and optical 
audio converter $129 
I 1 Cat 23007-7 Optical extender $69 
1 Cat 23008-7 Optical splitter $39 
1 Plus many more converters and 
' optical cables! 
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Overnight delivery 


Our couriers typically deliver 
overnight to all capital cities 
& major regional centres in 
Australia providing orders 
are received by phone, fax 
or email before 4.30pm EST 


Keyboard 
With integrated Smart Card Reader/Writer 


Sea Mieratram 


ers 
Vamtest Pty Ltd trading as MicroGram Computers asn 60 003 062 100, Unit 1, 14 Bon Mace Close, Berkeley Vale NSW 2261 
Phone: (02) 4389 8444 FreeFax: 1 800 625 777 sales@mgram.com.au info@mgram.com.au 
All prices subject to change without notice. Pictures are illustrative only. SHOREAD/MGRMO902 

































MAILBAG 


Good explanation of 
code hopping 

The article on page 23 of the July 
2002 issue of SILICON CHIP entitled 
“What is Code Hopping” is one of the 
best descriptions of rolling code chips 
that I have read so far. 

I am an automotive locksmith, try- 
ing to inform other auto locksmiths, 
so this article will be very useful. 

B. Williams, 

Kogarah, NSW. 


Table AM/FM radio 
sounds desirable 

I’ve just been reading today’s edi- 
tion of “The Green Guide” in The Age 
newspaper. In it there is an advert and 
article about “the new Henry Kloss 
Model One AM/FM table radio”. The 
article highly praises this radio and 
implies that plenty of them are being 
sold. It is quite an attractive looking 
radio in a wooden case and sells for 
$299. There are three styles of cabinet 
available. 

It occurred to me that a similar ra- 
dio may be able to be designed locally 
and offered as a kit at a (hopefully) 
lower price. The radio would need to 
be in a good-looking wooden case and 
with a decent output stage and speaker. 

B. Freeman, 

Morphett Vale, SA. 

Comment: in practice, it would be very 
difficult for us to design such a project 
at a price that would be viable. How- 
ever, there is another approach and 
that is to build a standard 12V car 
AM/FM radio/tape player into a tim- 
ber case together with two speakers 
and a suitable power supply. Such a 
radio will give very good performance 
and is bound to be much cheaper 
than $299. We showed how to do this 
in our very first issue, November 1987. 


XYZ table 
project wanted 

Has the “XYZ Table with Stepper 
Motor Control” project described in 
the May to October 1999 issues of 
SILICON CHIP ever been available as a 
complete kit, short form kit or fully 
built up from any supplier? Perhaps 


4 SILICON CHIP 


there is a complete project or an un- 
finished one gathering dust in some- 
one’s shed or workshop. If so, I would 
be interested in purchasing one. 
Andrew Court, 93 Norana Rd, 
Upper Hutt, NZ. 
email: ajcourt@ihug.co.nz 


Passive preamplifier 
works well 

I’d just like to offer my sincere 
thanks to Sam Yoshioka for his excel- 
lent phono preamplifier with passive 
equalisation design, as published in 
the July 2002 edition of SILICON CHIP. 
I have built the preamp and I find its 
performance is absolutely superb. I 
find it quiet, open and utterly musi- 
cal. My LPs have never sounded bet- 
ter. 

By the way, can anyone tell me why 
record scratches, clicks and pops are 
now not so obvious? And it’s not due 
to high frequency roll-off either. 

I have always had a belief in the 
musical virtues of passive equalisa- 
tion over the more common op amp 
feedback loop arrangement and I be- 
lieve that the open, unstressed sound 
of Sam’s design reflects this. A highly 
recommended circuit. 

Felix Scerri, 

Ingham, Qld. 


Solar tower of power 

What an interesting article in the 
July SILICON CHIP, “Solar Tower of 
Power” by Sammy Isreb. For Australia, 
with lots of sunshine and open space 
and with a peak load in summer, this 
is perfect. In New Zealand, where I 
live, the peak power use is in winter. I 
look forward to a possible follow-up 
article. 

As a glider pilot from way back, I 
am aware that on a sunny day there is 
enough rising warm air from a dark- 
coloured ploughed paddock in an ex- 
panse of lighter-coloured growth to 
make your aircraft suddenly climb 
when you fly over it; ditto the large 
dark roofs of industrial buildings. So, 
I was wondering why the grass was 
left under the prototype solar tower in 
Manzanares, Spain (see photograph, 





July 2002, page 8) when presumably a 
layer of dark asphalt under the “green- 
house” would make the air hotter. 

Perhaps better, why not have a huge 
concrete block painted matt-black cov- 
ering the entire area enclosed by the 
greenhouse roof? (Big concrete blocks 
were used in the “nightstore” heaters 
of some years ago in NZ to retain heat 
from cheaper, off-peak power). Then 
you wouldn’t need to use water as 
proposed in the article to even out the 
day/night power generation curve of 
the solar tower and concrete can’t “leak 
out” and won’t corrode its self-pro- 
vided “container” (the ground). 

Don’t get me wrong, I think the so- 
lar tower idea is an elegant idea as it 
stands. As the article says, the Solar 
Tower technology is just “a step” in 
the right direction and I hope it hap- 
pens. 

Stan Hood, 

Christchurch, NZ. 


Suggestions for projects 

I recently rekindled my apprecia- 
tion of electronics and started buying 
SILICON CHIP magazine again. Some 
of the projects are great; eg, the cam- 
era in the drain pipe, however some 
are mediocre. As I have been out of 
the game for a while, I am a bit hesi- 
tant to tackle some ideas I have for 
projects. May I suggest the following 
ideas: 

(1) An overvoltage and/or over tem- 
perature and surge protection circuit 
for the supply rails of PC power sup- 
plies (mostly now made in China, 
where quality control seems to be non- 
existent). 

I have noticed in my work several 
times a year that I need to replace 
customer PC power supplies. Usually, 
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the capacitors blow themselves to bits 
and occasionally a dangerously higher 
than expected voltage appears on the 
5V and 12V rails, thereby taking out the 
motherboard, CPU, HDD, etc. One faulty 
capacitor takes out the whole PC! 

(2) An over-temperature monitor for 
laptop PCs. I have come across more 
than one instance where the fan bear- 
ings dry up, the CPU and surrounding 
motherboard get cooked, and the 
laptop is useless. The repair cost for 
these replacement components is pro- 
hibitive and what was once a good 
laptop is now on the scrap heap. You 
have one disappointed customer who 
can’t understand how an $8 fan can 
ruin a $4000 laptop! 

(3) A piezo/strain/weight gauge for 
use in weighing your horse float, 
trailer, builder’s ute, etc (one wheel at 
a time). You could take it with you to 
the soil/gravel/landscaper’s yard and 
check your weight before you drive 
home. The road authorities are now 
pretty strict on what your vehicle can 
carry and there are many instances 
where people just haven’t got the fog- 
giest idea of how much weight they 
are carrying on or behind their vehi- 
cles. 

(4) A degaussing wand for TVs and 
video monitors. 

Shane Dwyer, 

via email. 


IR interference from compact 
fluorescent lamps 

I just thought I’d drop you a line 
about what I found out after I built 
two kits. linitially built the MP3 Juke- 
box in the September & October 2001 
issues (nice kit!) and found program- 
ming the keys a bit tricky, getting dif- 
ferent codes if I held the remote but- 
ton down too long. This was annoying 
but it still worked. 

However, after I built the recent IR 
controller kit (SILICON CHIP, February 
2002) to turn on 10 different appli- 
ances, I noted that the signal received 
LED was continually flashing. This 
was weird since to my knowledge, 
there was no other source of IR. 

Then finally it dawned on me that 
the older TV and vacuum cleaner 
which both have IR controllers also 
operated in an intermittent manner. I 
turned off the compact fluorescent in 
the living room and everything worked 
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perfectly. I turned on another com- 
pact fluorescent in the same room. No 
problem but once I turned on the origi- 
nal CFL, the IR received LED went 
“gaga” again. 

Anyway, I thought you might be 
interested since I note that the “Ask 
Silicon Chip” in the July 2002 issue, 
the IR on the MP3 Jukebox was caus- 
ing one of your readers a problem 
with the programming. 

Steve Ballestrin, 

via email. 

Comment: thanks for the information. 
The topic of compact fluorescent in- 
terference with IR controllers has come 
up previously in SILICON CHIP but it is 
worthwhile to repeat the story. We 
think compact fluoros are diabolical 
devices anyway. 


Digital TV decoder 
would be a good project 

There’s something that bugs me 
about paying about $900 for a digital 
set-top box, particularly when it’s in a 
cheap-and-nasty plastic box and 
weighs next to nothing! I’d reckon 
that a project to build one would go 
like hot cakes in Australia. I was won- 
dering if there are any plans afoot or 
anything being researched at the mo- 
ment? 

James Logan, 

via email. 
Comment: that box may be cheap and 
nasty in appearance but inside it is 
packed with a heap of LSI chips which 
cost squillions to develop. We don’t 
think there will be a DIY set-top box 
anytime soon, if ever. 


Extension software 
for MP3 controller . 

Over the past few months I have 
been reading letters regarding the MP3 
remote control (see SILICON CHIP, Sep- 
tember 2001) in particular, in relation 
to the Winamp plug-in and what it 
can and can’t achieve. Recently Icame 
across an excellent piece of software 
which allows the IR controller to con- 
trol not only Winamp but any other 
program within the Windows envi- 
ronment, as well as system functions. 

Using this software I am now using 
the project to control Winamp, 
WinDVD and Windows Media Player, 
all using the Aifa AV8E universal re- 
mote from Altronics. The software is 





The Tiger 
comes to 
Australia 


The BASIC, Tiny and Economy 
Tigers are sold in Australia by 
JED, with W98/NT software and 


local single board systems. 
Tigers are modules running true compiled multi- 
tasking BASIC in a 16/32 bit core, with typically 
512K bytes of FLASH (program and data) 
memory and 32/128/512 K bytes of RAM. The 
Tiny Tiger has four, 10 bit analog ins, lots of 
digital 1/0, two UARTs, SPI, I?C, 1-wire, RTC and 
has low cost W98/NT compile, debug and 
download software. 
JED makes four Australian boards with up to 64 
screw-terminal 1/0, more UARTs & LCD/key- 
board support. See JED's www site for data. 


Intelligent RS232 to RS485 


Converter 
The JED 995X is 
an opto-isolated 
standards conv- 
erter for 2/4 wire 
RS422/485 net- 
works. It has a 
built-in micro- 

processor controlling TX-ON, fixing Windows 
timing problems of PCs using RTS line control. 
Several models available, inc. a new DIN rail 
mounting unit. JED995X: $160+gst. 
Www.jedmicro.com.au/RS485.htm 





$330 PC-PROM Programmer 


This programmer plugs into a PC printer port and 
reads, writes and edits any 28 or 32-pin PROM. 
Comes with plug-pack, cable and software. 
Also available is a multi-PROM UV eraser with 
timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 
178 Boronia Rd, Boronia, Victoria, 3155 
Ph. 03 9762 3588, Fax 03 9762 5499 
www.jedmicro.com.au 
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MEASURE RF VOLTAGES 
IN CIRCUIT 


© 100kHz - 750MHz @ 10mV sens. ye to 1.5GHz) 
© Up to 70V RMS (100Vpk) 

Use with any standard DMM 
© High tensile tip 






ae @ 
in Australia 
~ RF Probes Pty Ltd 
PO Box 6, Greensborough 3088 
Phone: Le 94321936 Fax: (03) 9444 7750 
Email: admin@rfprobes.com.au 
www.rfprobes.com.au 
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i AND WIN? 


£ As you can see, we pay good money for 
$ each of the “Circuit Notebook” contributions 
$ published. But now 
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called Girder, is free for personal use 
and is available at www.girder.nl 

In order to use the software with 
the MP3 controller, the generic serial 
device plug-in available at this site is 
required, with the COM port settings 
to be as prescribed by the original 
SILICON CHIP article. I also believe 
that with some driver changes ex- 
plained on the web site, the PC Infra- 
red Transceiver which featured in the 
December 2001 issue can also be used 
with this software, although I have 
not yet tested this. 

Hopefully this information will be 
useful to you and to other builders of 
the IR kits. 

Michael Green, 

via email. 

Remote control extender works 
with Mitsubishi VCRs 

I have constructed one of your kits 
from Jaycar Electronics, the updated 
Remote Control Extender from the 
June 1996 issue. It works fine and I 
was impressed how you included 
everything I needed. 

My issue is that while it worked 
fine on my NEC television and my 
spare Philips VCR, it did not seem to 
be compatible with my Mitsubishi HS- 
661V (hifi stereo) VCR which is the 
one I bought the kit for. 

Having been informed by you that 
the project is not compatible with 
Mitsubishi TVs and VCRs, I persisted. 
I purchased an AR-1712 (basic 4-in-1 
model) learning remote from Jaycar 
and it now gets through. 

The learning remote generates a 
stronger response on the acknowledge 


Talalactialac! 


* 650 page site 


* Full shopping cart facility 


* Secure site (credit cards etc). 


* Prompt delivery 
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LED than the original remote from the 
VCR. I am using light speaker wire 
instead of the figure-8 wire suggested 
and for adaptability I used an RCA 
panel-mount socket on the box and 
mounted the transmit LED inside and 
protruding from an in-line RCA socket. 

I have the transmit LED positioned 
quite close to the VCR’s receive port. 
More than one way to skin a cat! 

Darren, 

via email. 
Comment: thanks for this tip. Quite a 
few readers have had this problem. 


Fuel cell project 
would be good 

I’ve really enjoyed the series of arti- 
cles on fuel cells. It is really clarifying 
an area that I, and I suppose many 
other people, have had neither the 
time nor the resources to fully under- 
stand. 

But while I now have some theo- 
retical understanding of the princi- 
ples, I still don’t fully understand how 
to put it into practice. That is, how to 
actually make one!? 

Have you thought of producing a 
fuel cell project? Say the alkaline fuel 
cell, seeing that it was the first to be 
used successfully, is used by NASA 
and seems to have so many plus points 
(I’m particularly impressed by the 
water by-product). 

I can see such a project being used 
in schools as well. It doesn’t have to 
be anything elaborate, just to demon- 
strate basic principles. 

Jacob Westerhoff, 

via email. sc 
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an, Hong Kong Hong Kong International 


ELECTRONICS LIGHTING 


S # @ fF & & FE Fair & #@ 8 & © & R Fair 
hkelectronicsfair.com hklightingfair.com 


Invitation to join our Buying Missions to 
Hong Kong Electronics Fair, 11-14 October 2002 
Hong Kong International Lighting Fair, 11-14 October 2002 


The Hong Kong Trade Development Council is organising a buying mission to visit the Hong Kong 
Electronics Fair 2002 and Hong Kong International Lighting Fair 2002 which will take place at the 
Hong Kong Convention and Exhibition Centre on October 11-14, 2002 


An exclusive package is offered to each Australasian company who join the mission: 


@® Special Cathay Pacific Airfare plus Accommodation Package exclusive for this event. 

@® On-site briefing about the fair. 

@ Access to Dragon Lounge where complimentary usage of facilities like internet access, printers, 
magazines, newspapers, food and drink, meeting rooms, massage chairs, air tickets and hotel 
confirmation services are available. 

@ Free admission badges. 

@ Free fair catalogue. 

@ Free information kit about the fair and on-site services and facilities. 

@ Invitations to official functions including Opening Ceremony, Cocktail Reception, etc. 

@ Benefit Coupons Booklet with shopping and dining discount coupons on major Hong Kong outlets. 


To take advantage of this very special offer, please return the following slip for an information pack 
and registration form. For further information on Hong Kong Electronics Fair 2002 and Hong Kong 
International Lighting Fair 2002 please contact Ms Kitty Mak of our Sydney Office at Tel: 02 9261 8911, 
Fax: 02 9261 8966 or Email: kitty. mak @tdc.org.hk 


1 Yes, I’m interested in joining the buying mission to *Hong Kong Electronics Fair 2002 and/or *Hong Kong 
International Lighting Fair 2002. Please send me the information pack incorporating the registration form. 
C1 No, | am not able to join on this occasion but please keep me informed of other buying missions to HK. 
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Imagine... alone spacecraft hurtling through space, millions of 
kilometres from Earth. As its approaches a comet, its electronic 
systems awake from slumber and fire off an impactor module. 
Jam-packed with guidance and imaging systems, this projectile 

locks on to its target, hurtling towards imminent collision. In the final 
moments before its destruction, the spacecraft beams crucial 
photometry back to Earth and then rips a massive crater into the comet 
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0, this isn’t the plot of a Holly- 

wood blockbuster. Its the goal 

in a series of three NASA mis- 
sions to study comets within our So- 
lar System. 

For thousands of years man as been 
fascinated by the phenomenon of com- 
ets. Up until a few centuries ago, the 
sight of the bright halo-like streaks 
across the night skies brought with it 
a sense of awe, for an apparently 
heavenly body. As science evolved, 
an understanding developed that 
comets were merely rocky projectiles, 
be it beautiful ones, hurtling through 
_ the vastness of space, propelled and 
guided by gravitational forces. 

_ As astronomical techniques ad- 
anced, scientists were able to view 
in detail and they have devel- 
pothesis that comets have 
fon of ice and dust, prob- 
rocky core. This hy- 









The Stardust Mission 


The Stardust craft, launched in 
January 1999, has already clocked 
up an astounding 2.263 billion kilo- 
metres towards its January 2004 ren- 
dezvous with the comet Wild 2. This 
periodic comet had its orbit deflected 


www. siliconchip.com.au 


somewhat closer to the sun following 
a near collision with Jupiter in 1974. 
As Wild 2 is distinctly smaller than 
comet Halley and orbits further from 


the sun, it lacks the signature tail of 


Halley, instead exhibiting a dull glow 
when observed from Earth. 

When a comet passes by the sun 
and is heated, sublimation effectively 
boils off material to produce the coma, 
the gaseous halo around the core. 
With each periodic fly-by of the sun, 
more and more of this volatile mate- 
rial is boiled off, eventually leading 
to an inactive comet, devoid ofa coma. 
As Wild 2 has only recently com- 
menced flying by the sun since its 
orbit alteration several decades ago, 





By SAMMY ISREB 





it is an ideal choice for study due to 
its high level of volatility. 

With each fly-by of the sun, Wild 2 
will throw off fresh core material. It 
is this fresh material which is of spe- 
cial interest to the Stardust mission, 
which aims to catch a small quantity 
of these particles before returning 
them to Earth for analysis. This will 
be a world first, giving scientists de- 
tailed information on the composi- 
tion of comets. 

Along with the actual ‘capture’ of 
particles, scheduled to take place dur- 
ing January 2004, the Stardust craft is 
configured for a rendezvous period 
commencing 100 days prior to and 
concluding up to 150 days after this 









| ; 


In the Payload Hazardous Servicing Facility, a worker looks over the solar 
panels of the Stardust spacecraft before it undergoes lighting tests. 
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date. During this extended window ad- 
ditional data in the form of photometry 
across many spectral bands will be ac- 
quired and transmitted to Earth. 

Around six hours before Stardust 
reaches the closest approach to Wild 
2 (100km from the sunlight side of the 
comet), the dust collector containing 
Aerogel material will be deployed. 
The craft will then manoeuvre to align 
both its dust shield and the collector 
array, perpendicular to the dust 
stream. 


Artists rendition of the Stardust 
trailing the Wild 2 comet. During 
the January 2004 encounter, the 
craft will as shown, extend the 
aerogel collector array in order to 
capture comet debris. 


By then, Stardust will be moving at 
a velocity of 6.1km/s, relative to Wild 
2. At this speed the Aerogel material 
will best capture the dust ejected from 
the comet, ranging in size from one to 
100 microns. 

Two years later, in January 2006, 
Stardust will be in the final stages of 
the Earth Approach Subphase. At this 
time the Sample Return Capsule 
(SRC), containing the retracted Aero- 
gel collector array, will detach from 
the main craft. The Stardust craft, mi- 


(Left): Though with a 
ghostly appearance 
like an hologram, 
aerogel is very solid. 
It feels like hard 
styrofoam to the 
touch. 


fis oldPaust slinpsnots DaCK 1NtO 
space, the ejected SRC module will 
hurtle towards Earth, 125km above 
the surface and travelling at 12.8km/s 
(ie, 46000 kilometres/hour!). 

As the SRC descends through the 
atmosphere, a protective thermal shell 
will absorb 99% of the capsule’s ki- 
netic energy and protect the sensitive 
internals from the immense heat. At 
3km above the landing site in Utah, 
the SRC will deploy its internal para- 
chute, guiding the comet dust pay- 
load back to Earth. 


Aerogel Capture Medium 


With the primary mission of Star- 
dust being to capture dust particles 
from Wild 2, the Aerogel capture ma- 
terial is one of the most important 
parts of the craft. Travelling at up to 
12.8km/s, the particles possess huge 
kinetic energy. The aerogel material 
must strip this energy from the parti- 
cles without allowing them to alter 
their composition by being heated or 
pulverized. 

Aerogel is a silicon-based porous, 
sponge-like structure, with 99.8% of 
its volume being air space. Although 
made from silica, aerogel is less than 
1/1000th the density of glass, making 
it one of the world’s lightest solids. 
The large amounts of air in the aerogel 
are used to provide a cushioning ef- 
fect, so when a particle hits the sur- 
face it buries itself in the aerogel, cre- 
ating a long track up to 200 times the 
length of the particle. This allows the 
particle to slow down and prevents it 
from altering in physical or chemical 
composition. Back on Earth, scientists 
will remove the dust particles from the 
aerogel for extensive analysis. 


Stardust technical specs 
Weighing in at 380kg including pro- 





(Right): A close-up of 
the collector array, 

' fitted with the aerogel 
collection media. This 
array will eventually 
return the collected 
sample to earth. 
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pellant, the 1.7m long craft was devel- 
oped by NASA and Lockheed Martin 
Astronautics. The craft’s payload con- 
sists of various scientific instruments. 
Along with the Aerogel Sample Col- 
lectors, other instruments are onboard 
are: 

* Comet and Interstellar Dust Ana- 
lyser (CIDA): A real-time mass 
spectrometer to determine the com- 
position of individual dust grains as 
they collide with a silver plate during 
flight. 

* Navigational Camera: In addition 
to acquiring high resolution images of 
Wild 2, to be transmitted back to Earth, 
this camera is used to navigate towards 
the Wild 2 nucleus during the dust 
capture portion of the mission. 

* Dust Flux Monitor (DFM): 
Mounted in front of the protective 
shield, the DFM unit gathers data on 
the density, distribution and direc- 
tion of particles passing the craft. 

The Aerogel Sample Collectors are 
integrated into the Sample Return 
Capsule (SRC), an advanced blunt 
body re-entry capsule, with parachute 
and mortar assembly. 

The propulsion system of Stardust 
consists of a small amount of 
hydrazine (N2H4) propellant. Most of 
its ultimate velocity will be derived 
by planetary fly-bys. 

Electrical power is generated by 6.6 





The aerogel material is super strong! A 
2.5kg brick is supported on top of a 
piece of aerogel weighing only 2 grams. 
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earth for analysis. 





square metres of solar panels, along 
with a 16 amp-hour nickel hydrogen 
backup battery. Data and communica- 
tion systems use a 32-bit embedded 
CPU with 128Mb of memory. Ac- 
quired data is temporarily stored in 
this memory, before being transmit- 
ted back to Earth via the Deep Space 
Network X-band up/down link. 

All of the Stardust subsystems are 
built around an aluminum honey- 
comb core frame, surrounded by pan- 
els of graphite fibres encapsulated in 
polycyanate material. The front of the 
craft uses a “Whipple Shield” made 
up of several advanced materials, in- 
cluding ceramic blankets. 


CONTOUR Mission 


CONTOUR (Comet Nucleus Tour), 
launched on July 3rd, 2002, is the 
second mission of the series. The 4- 
year mission includes a meeting with 
comet Enke on the 12th November 
2003, followed by a fly-by of comet 
Schwassmann-Wachmann 3, on the 
19th June 2006. 


Comet Enke is one of the most eas- 
ily observable comets from Earth, hav- 
ing orbited the sun thousands of times 
over its life. Due to its ‘old’ nature, 
Enke gives off little dust and gas, 
which have boiled off long ago. This 
will give CONTOUR excellent vis- 
ibility on the approach to its nucleus, 
with little risk of being bombarded by 
a high density of particles, which 
would be present in a more active 
comet. 

Discovered only 70 years ago, comet 
Schwassmann-Wachmann 3, has 
since split into several pieces. CON- 
TOUR will fly within 100km of these 
pieces. 


Contour technical specs 


The eight-sided CONTOUR craft 
measures 1.8m in height and 2.1m in 
width, and weighs 970kg. 503kg are 
the rocket motor, with another 80kg 
of hydrazine fuel. Electrical power 
comes from nine Gallium Arsenide 
solar panels, feeding nickel cadmium 
backup batteries. It has dual 5-Gigabit 
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(Above): The Comet Nucleus Tour (CONTOUR) spacecraft on 
display in the Spacecraft Assembly and Encapsulation 
Facility right before being assembled onto the launch vehicle. 


solid state recorders for data storage. When CONTOUR has 
passed the comet and has a clear radio path to Earth, the data 
will be transmitted to the Deep Space network on Earth. 

CONTOUR uses four state-of-the-art instruments in order to 
obtain mission data, as well as providing navigational inputs to 
assist in steering the craft towards the comet targets: 

CONTOUR Remote Imaging Spectrograph (CRISP): Sup- 
plied by the Applied Physics Laboratory at John Hopkins 
University, the CRISP unit is a high resolution camera, operat- 
ing in both the visible and infrared spectral ranges. It weighs At 
26.7kg. With the approach to the comet Enke reaching a veloc- 
ity of 28.2km/s, the CRISP unit relies on advanced 
optoelectronics to produce high resolution images at these 
speeds. 

Light wavelengths shorter than 800nm are separated via a 
beamsplitter towards a high resolution CCD camera. The imager 
contains a 10-position selectable filter wheel, with one clear 
and nine coloured filters. These coloured filters have central 
bandpass wavelengths ranging from 450nm to 770nm and are 
used for determining the geological composition of the surface 
being imaged. 

Light wavelenghts longer than 800nm (infrared) are directed 
to the spectrometer portion of CRISP, where separation into 
256 different infrared wavelengths from 800nm to 2500nm 
occurs. The result is measured by a mercury cadmium telluride 
detector, cooled to minus 183°C, to obtain a two-dimensional 
spectral map. 

CONTOUR Forward Imager (CFT): This tiny 9.7kg instru- 
ment is a high sensitivity ultraviolet imaging apparatus, de- 
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signed for use at a range greater than 2000km from the 
nucleus of the comet under investigation. CFI will be first 
used to locate the target comet, from a great distance, 
against a backdrop of stars. CFI will then take colour 
images of the nucleus of the comet and its distinguishing 
features such as gas and dust jets. Lastly, CFI will use 
narrow bandwidth filters, tuned to the unique emissive 
frequencies of dissociated water, carbon, and dust, to allow 
identification of the active nucleus elements. 

CONTOUR Neutral Gas and Ion Mass Spectrometer 
(NGIMS): The NGIMS instrument is a highly sensitive 
mass spectrometer, designed specifically to determine the 
composition of incident gas from within the coma. The 
13.5kg apparatus will measure the relative abundance of 
water, methane, carbon dioxide, ammonia and hydrogen 
sulphide. 

Comet Impact Dust Analyser (CIDA): Identical to the 
CIDA unit which has been launched on the Stardust mis- 
sion, the 10.5kg CIDA instrument is used to determine the 
size and composition of inbound particles. In order to do 
this, as the dust particles fall upon a charged grid. 

Depending on the size of the particles, a certain number 
of charged ions may be extracted by the charged grid. 
These then move through the instrument, past a reflector, 
and are measured by a special detector. 

As there is a relationship between the size of the dust 
particle, and the time it takes for the proportionally sized 
ions it releases to travel through the apparatus, the CIDA 
can accurately infer the size of the incident dust particles. 


(Below): The partially assembled Delta II rocket, containg 
the CONTOUR craft, was eventually launched into space 
on the 3rd of July 2002. 
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This is an artist’s rendition of the 
flyby spacecraft releasing the 
impactor, 24 hours before the impact 
event. Pictured from left to right are 
comet Tempel 1, the impactor and 
the flyby spacecraft. The impactor is 
a 370-kil6gram mass with an 
onboard guidance system. 


Deep Impact Mission 

The Deep Impact Mission is argu- 
ably one of the most amazing mis- 
sions in NASA’s history. 

Reading like the plot of a science 
fiction movie, Deep Impact will be 
launched in January 2004 on board a 
Delta II rocket to make a rendezvous 
with Comet Tempel 1 in July 2005. 

Around 24 hours before the en- 
counter, Deep Impact will release a 
370kg projectile equipped with elec- 
tronic guidance and imaging equip- 
ment. It will send high resolution 
images right up to the moment when 
it crashes into the comet. 

The impact is planned to (hope- 
fully?) release core fragments, which 
will float towards the Deep Impact 
craft which will be trailing the comet. 
Also, after the impact fragments have 
been released, the fresh surface of 
core material in the crater will be 
visible to the Deep Impact craft. 

Along with the impactor module, 
Deep Impact will carry three scien- 
tific instruments: 

High Resolution Instrument (HRI): 
HRI is a high resolution telescope, 
with inbuilt infrared spectrometer. 
The resolving power of this instru- 
ment is so high, that from 700km 
away the HRI is able to image the 
comet with better than 2 metres per 
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pixel resolution. 

Following the impactor module’s 
collision with the comet, the HRI will 
commence acquiring high resolution 
visual images, in addition to provid- 
ing spectral analysis of the composi- 
tion of the comet’s nucleus. Around 
300 megabytes of this data will be 
produced in the minutes following 
the collision. 

Medium Resolution Instrument 
(MRI): The MRI serves as a backup 
for the HRI device, delivering a lower 
resolution of 10m at a distance of 
700km in the visible spectrum. As 
the MRI has a wider field of view 
than the telescopic HRI, it is better 
suited to viewing the stars and navi- 
gating towards the comet in the days 
leading up to the approach. 


Impactor Module 


The impactor module is designed 
to separate from the fly-by spacecraft 
around 24 hours before it impacts 
into the comet Tempel 1. Weighing a 
mere 370kg, the impactor is intended 
to deliver 18 Gigajoules (roughly 
equivalent to 4.5 tonnes of TNT ex- 
plosive) and is expected to blast a 
massive crater into the comet. In or- 
der to achieve this high energy colli- 
sion, the impactor module will be 
travelling at 10.2 km/second 





(36720km/h) just before impact. 

Given that the module will be re- 
leased more than 800,000km from the 
comet which is only 6km in diam- 
eter, it is a complex task to ensure the 
impactor is on course. 

To do this, a specially designed 
instrument, known as the Impactor 
Target Sensor (ITS), feeds data to auto- 
navigation algorithms developed by 
the Jet Propulsion Laboratory, to make 
trajectory corrections via the small 
onboard hydrazine propulsion sys- 
tem. 

After impact the fly-by craft will 
take visual images of the newly 
formed crater, as well as performing 
infrared spectroscopy analysis of the 
ejected material in order to determine 
the composition of the comet’s nu- 
cleus. 

The impactor module is made of 
49% copper and 24% aluminum. 
These materials, not believed to be 
found within the comet, are used so 
that the analysis of the ejected mate- 
rial is not affected by the remains of 
the impactor module. sc 
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Ferform fast & accurate signal measurement and recording 
in the workshop or on the go with this compact, tully- 
featured digital instrument. 
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Spectrum 


xY Scope 


oscilloscope or are in the process 

of doing so, you’ve undoubtedly 
noticed that the traditional analog 
models have gone the way of the di- 
nosaur. 

With ever increas- 
ing semiconductor 
performance, the 
digital oscilloscope 
can now do every- 
thing, and more, that 
its analog cousin can 
— for a lower price. 

Digital storage os- 
cilloscopes (DSOs) 
are not new, at least 
in the traditional 
stand-alone sense. 
Just like their analog 
counterparts, they 


I: you’ve recently purchased an 
























Sampling rate 
Resolution 
Buffer size 
Dynamic range 
Voltage range 


Trigger modes 


Input coupling 


include the usual Accuracy 
front panel display Power supply 
and. arrays of Interface 
switches and knobs. Dimensions: 
Software: 


In this format, they 
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Overload protection 
Scope timebase 


Input impedance 


are typically very expensive pieces of 
test gear, often affordable only by top 
training institutions and R & D labs. 
Companies like Pico Technology, a 
leading UK-based test equipment 
manufacturer, have changed all that 


ADC-212 Virtual Instrument specifications 


Number of channels 2 
Analog bandwidth 


50MHz 


100MS/s (single channel); 50MS/s (dual channel) 


12 bit 

128k words 

80dB 

+50mV to +20V in nine ranges 
+100V 

10ns/div to 50s/div 

Free run, repeat, single 

1MQ 

AC, DC 

41% 


12V DC 500mA (mains adapter supplied) 
PC parallel port compatible output via D-25 connector 


190 x 140 x 45mm (L x W x H) 


PicoScope, PicoLog & various drivers and examples 








by developing “virtual” PC-based dig- 
ital instruments. By utilising the dis- 
play capabilities and processing 
power of the PC, the hardware cost of 
the digital ’scope (or other digital in- 
strument) can be reduced dramati- 
cally, while actually in- 
creasing functionality. 
Of course, the “vir- 
tual” tag is simply hint- 
ing at the lack of the 
physical switches and 
knobs. Instead, meas- 
urements are displayed 
on a PC screen, with 
mouse clicks and menus 
replacing rotary dials. 
We at SILICON CHIP 
still tend to prefer real 
switches and knobs in 
preference to the mouse 
and keyboard control 
that’s part of all virtual 
instrumentation. 
Having said that, the 
low-cost, portability and 





SEPTEMBER 2002 15 








pcwsgenaagrrene: 


5 we le 





Cup Digital Sine/Square Generator. The generator is producing a sine wave at 
10kHz (the peak), but note the smaller spikes. These harmonics originate in the 
digital circuitry and have passed through the generator’s output filter network. 


ever-increasing performance of vir- 
tual instruments simply cannot be 
ignored. Pico Technology’s ADC-212 
Virtual Instrument is a fine example 
of the functionality that can be in- 
cluded in a small package without it 
costing the earth. 

Being PC-based, this product in- 
cludes both hardware and software 
components. Let’s look at the hard- 
ware component first. 


Hardware 


The ADC-212 is housed in a 190 x 
140 x 45mm plastic (internally 
shielded) enclosure. 

The unit hooks up to your PC viaa 
free parallel port and the supplied 
one-metre cable. If you don’t have a 
free parallel port, you can purchase 
an optional USB-to-parallel port 
adapter designed specifically for the 
task. Power is provided by a 12V DC 
500mA plugpack adapter. 

For portable use with a laptop PC, 
Pico Technology offers an optional 5- 
hour battery pack. The pack is sup- 
plied in a look-alike case and can be 
recharged in about 4 to 5 hours from 
the standard AC adapter. 

The “front panel” consists of just 
three BNC connectors and a red LED. 
As this is a dual-channel instrument, 
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two of the BNC connectors provide 
the ‘A’ and ‘B’ channel inputs. The 
third BNC can function either as a 
trigger input or signal generator out- 
put. 

The digital signal generator pro- 
duces a square wave with a selectable 
frequency of between 0 and 250kHz. 

The hardware specifications are 
among the best that we’ve seen for a 
virtual instrument. 

The analog bandwidth is quoted as 
50MHz, with 100MS/s (million sam- 
ples per second) possible in single- 
channel mode. In plain terms, this 
means that you can accurately meas- 
ure frequencies to 50MHz, although 
in ’scope mode at this frequency, 
viewed waveforms will not be “true 
to life”. 

As with any digital ’scope, the in- 
coming signals need to be sampled at 
between five and ten times their fre- 
quency for accurate on-screen repre- 
sentation. 

For high sampling rates to be truly 
effective, a large storage buffer is man- 
datory. Obviously, the larger the 
buffer, the greater the portion of a 
signal that can be sampled at the maxi- 
mum rate. A commonly employed 
method of dealing with limited buffer 
size is to reduce the sampling rate 





with each increase of the timebase 
setting. In the ADC-212, common 
sense prevailed and a large 128k sam- 
ple buffer memory is standard fit. 

In contrast with many DSOs on the 
market, the ADC-212 boasts 12-bit ver- 
tical resolution rather than the more 
common 8-bit. This pushes the dy- 
namic range out to 80dB, with 1% 
basic DC accuracy. 

As pointed out in Pico Technolo- 
gy’s marketing blurb, 8-bit resolution 
can detect at best only 0.4% signal 
change. 

This is no problem in digital elec- 
tronics work, but in audio electron- 
ics, even 0.1% noise can be a disaster. 
12-bit analog to digital (A-D) resolu- 
tion and low front-end noise allows 
the ADC-212 to detect changes as 
small as 0.024% (244ppm). 


The software 


Pico Technology’s virtual instru- 
ment software consists of two inde- 
pendent packages, called PicoScope 
and PicoLog. If your PC runs DOS or 
Windows (any version), then you 
should be able to successfully load 
and run the software. 

Naturally, higher-performance PC 
hardware will result in smoother dis- 
play updates, but Pico are confident 
that the DOS version will even run on 
that old 486DX2! 

Note, however, that the DOS ver- 
sion does not include all of the func- 
tionality discussed below. 

For custom applications, Pico have 
supplied drivers for DOS, Windows 
(16 & 32-bit) and Linux. Additional 
information, examples and various 
support files are included on the CD 
for C/C++, Pascal, Visual Basic, Del- 
phi, LabVIEW, Testpoint, Agilent Vee 
and Excel. 


PicoScope 


PicoScope includes a digital oscil- 
loscope, spectrum analyser and me- 
ter. All of these instruments can oper- 
ate concurrently and with surpris- 
ingly little performance penalty. 

All functions are controlled from 
within a single window (see Fig.1), 
which can be maximised to fill the 
entire screen if so desired. Buttons 
and drop-down menus along the top 
toolbar (the View bar) and the bottom 
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toolbar (the Sampling bar) provide 
quick access to all commonly used 
settings. 

New oscilloscope, spectrum ana- 
lyser, meter and X-Y oscilloscope win- 
dows (called “views”) can be opened 
at any time. 

In addition, up to four active views 
can be displayed in a single window 
(called “composite” view) in a vari- 
ety of useful formats. For example, 
the “overlay” format renders the se- 
lected views transparent and over- 
lays them for quick waveform com- 
parison. 

Window background, grid, text, 
ruler and trace colours can all be cus- 
tomised to taste. In addition, oscillo- 
scope and spectrum analyser traces 
can be programmed to one of three 
possible widths. 


Oscilloscope 


By default, horizontal timebase set- 
tings range from 100ns/div to 50s/ 
div. When ETS is enabled (see be- 
low), additional ranges of 10, 20 and 
50ns/div are available. 

Optionally, timebase settings can 
be displayed by X-axis period rather 
than by time per division. In this 
mode, timebase settings range from 
100ns to 500s. 

For detailed signal examination, the 
X-axis can be magnified up to 50 times 
in 1-2+5 steps. This is an indispensa- 
ble feature when working with com- 
plex waveforms and large buffer sizes. 
A horizontal scroll bar appears when 
the magnified signal exceeds the dis- 
play limits, allowing easy panning 
through the sample buffer to find the 
areas of interest. 

As the timebase settings increase, 
it takes a proportionally longer time 
to fill the sample buffer and update 
the display. With this in mind, Pico 
have provided a “maximum samples” 
setting, allowing you to balance speed 
with sample size to suit measurement 
requirements. 

Designed to eliminate noise from 
your measurements, another useful 
feature called “oversampling” aver- 
ages a programmable number of sam- 
ples (1 to 16) before updating the 
display. 

The newest version of PicoScope 
(R5.08) includes a new feature dubbed 
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Fig.2: This view, borrowed from Pico’s library of waveforms, shows the output 
of an inductive pickup sensing the secondary side of an ignition system. Note 
the markings along the horizontal axis, which indicate a -50% delayed trigger. 
Also note the vertical axis, which has been scaled up from mV (the sensor’s 


output level) to read in kV. 


“ETS” (Equivalent Time Sampling). 
In ETS mode, PicoScope oversamples 
the incoming signal to provide a 
higher overall effective rate — up to 
5GS/s. 

In common with the averaging 
method described above, ETS is only 
suitable for repetitive waveforms. 
Maximum ETS oversampling rate and 
display update speeds are program- 
mable in the Setup menu. 


Vertical axis 


Vertical settings range from +50mv 
to +20V in nine steps. An auto-range 
option is included to save repeatedly 
reaching for the mouse when you're 
probing your way through a circuit. 

Another useful feature allows scal- 
ing of the Y-axis to match the attenu- 
ation of the probe in use. Available 
ranges are x1, x10, x20 and x100, 
covering all probe variants that you’re 
likely to encounter. Now all you have 
to do is remember to change this set- 
ting whenever you slide the probe 
switch! 

Like the horizontal axis, the Y-axis 
can be magnified at will via a drop- 
down menu on the View bar. Up to 
x10 magnification is supported, and 
once again scroll bars provide a means 
of viewing the entire signal excur- 


sion should it exceed the bounds of 
the display. 


Custom ranges 


If you’re measuring the output of a 
sensor, then why not display the rel- 
evant units (°C, kilopascals, etc) on 
the vertical scale instead of volts? 
This is a must-have feature for docu- 
mentation purposes, and it certainly 
eases the strain on the grey matter. 

Any custom ranges that you define 
are automatically added to the avail- 
able vertical range settings on the 
View bar. Fig. 2 shows how it works. 
Here, PicoScope is measuring the 
output of an inductive pickup at- 
tached to the secondary side of an 
automotive ignition system. Note the 
vertical scale — it’s graduated in kilo- 
volts (kV)! 


Triggering 

PicoScope includes comprehensive 
triggering capabilities, with most set- 
tings instantly accessible from the 
Sample bar. 

In addition to the usual triggering 
modes (“auto”, “repeat”, “single” and 
“none”), the desired trigger thresh- 
old in millivolts can be entered di- 
rectly. Alternatively, the trigger 
threshold and polarity can be set by 
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Fig.4: The Recorder view. We’re 
logging the current and voltage from a 
(simulated) battery pack and using 
PicoLog’s calculated parameter 
function to add “Power Dissipated”. 


clicking and dragging a little grey 
“bug” to the desired level. 

A useful feature of DSOs is their 
ability to begin storing data at some 
time before or after the trigger condi- 
tion is met. PicoScope calls this “trig- 
ger delay”, and it’s programmable on 
the Sample bar as a percentage of 
sweep time. 

Easier still, you can drag the same 
“bug” (in a horizontal direction this 
time) to visually position the trigger 
point anywhere within the buffer. 

The benefits of delayed triggering 
are Clearly visible in Fig.2. By select- 
ing a -50% trigger point, the rising 
edge of the discharge pulse is posi- 
tioned in the middle of the buffer, 
allowing examination of the entire 
coil charge and discharge cycle. 

Lastly, a “save on trigger” function 
is provided for trapping intermittent 
or random events. This function 
writes a copy of the sample buffer to 
disk every time the trigger condition 
is met. Each write to disk creates a 
separate file, reloadable later for wave- 
form analysis and documentation. 


Making measurements 


Once you’ve got the signal “tuned 
in” the way you want, you can apply 
one or more of a whole host of meas- 
urements. The simplest measurement 
involves clicking and dragging hori- 
zontal and vertical cursors to the de- 
sired positions and reading off the 
computed voltage levels and times. 

For more challenging work, 
PicoScope includes 19 automatic 
measurements. These include fre- 
quency, high pulse width, low pulse 
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Fig.5: Zoom and 
scroll buttons 
make it easy to 
find what you © 
want in Graph 
view. 


width, duty cycle, cycle time, DC volt- 
age, AC voltage, minimum, maxi- 
mum, risetime, falltime, and voltage 
and time at the cursor positions. 

In addition, a range of statistical 
functions can be applied across all 
measurements, including average, 
standard deviation, minimum, maxi- 
mum and pass/fail. 

Naturally, you can define the up- 
per and lower limits for the pass/fail 
function, which includes the ability 
to display an alert message and save 
the buffer to disk when either limit it 
exceeded. 

Measurements can be made over 
the entire buffer or in relation to the 
set cursor positions. To include any 
of these measurements at the foot of a 
Scope view, you simply add them to 
a measurement list. Separate meas- 
urement lists can be defined for each 
active view, too. 


Exporting measurements 


Measurements are updated in real 
time, so providing a “snapshot” of 
each sweep. However, there is often a 
requirement to analyse measurements 
over time to discover signal trends, 
abnormalities, etc. Commonly, a sec- 
ond application, such as Excel or 
MathCAD, would be used for the data 
analysis. 

PicoScope provides an easy method 
of exporting data to other applica- 
tions. Data from the active view can 
be copied to the clipboard and pasted 
into the target application. 

DDE (Dynamic Data Exchange) is 
supported too, so you can paste a link 
to have the data in the target applica- 












tion updated in real time, if so de- 
sired. 


Display format 


Analysing bunches of numbers can 
be a time-consuming task, especially 
if you have to write additional code 
in a spreadsheet or other application 
to do it. 

A far simpler method is to have 
PicoScope do the statistical work and 
present the results in a format that 
can be interpreted at a glance. This is 
the purpose of the “data display” set- 
tings, which include “current”, “av- 
erage”, “minimum & maximum” (en- 
velope) and “accumulate”. Let’s look 
at what these do. 

The “current” setting is the default 
(normal) display mode, with the trace 
redrawn for each cycle (sweep). “Av- 
erage”, on the other hand, draws a 
trace that represents the average of all 
cycles since you hit the Go button. 
Then there’s “minimum & maximum” 
mode, which displays a shaded area 
representing the minimum and maxi- 
mum of all cycles. 

Finally, “accumulate” draws a new 
trace for each cycle without erasing 
the previous one. Several combina- 
tions of these modes are supported as 
well. 


Chart recorder mode 


For timebase settings of 100ms/div 
or longer, PicoScope can emulate the 
classic chart recorder. Instead of re- 
writing the display each cycle (“stand- 
ard” mode), you can switch to “chart 
recorder” or “block” modes. 

In chart recorder mode, data is con- 
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Fig.6: Data is easily exported to other applications via 
Spreadsheet view. 


tinuously collected and displayed, 
with the display “rolling left” when 
the trace reaches the right-most ex- 
tremity. Alternatively, in block mode, 
an entire block of data is collected 
before being displayed. 


X-Y Scope 

So far, we’ve only talked about the 
oscilloscope instrument, which plots 
amplitude (the Y-axis) against time 
(the X-axis). 

PicoScope also includes an X-Y 
oscilloscope, which instead plots the 
amplitude of channel A against the 
amplitude of channel B. This view is 
generally used for comparing the 
phase of two sine waves. 

Most of the measurement options 
mentioned above do not exist in X-Y 
Scope view, although the Sampling 
bar settings are almost identical. Of 
course, the channel A & B timebases 
are locked in X-Y mode, so only one 
timebase is visible. 


Spectrum analyser 


Unlike the oscilloscope, which 
plots waveforms in the time domain, 
the spectrum analyser displays infor- 
mation in the frequency domain. This 
provides a means of discovering the 
amount of “energy” present in a sig- 
nal, up to a defined frequency limit. 

In spectrum view, the horizontal 
axis is divided into bands of frequen- 
cies, displayed in either linear or loga- 
rithmic format. The vertical axis is 
graduated in decibels or volts RMS, 
representing power. 

PicoScope’s spectrum analyser op- 
erates up to 50MHz, with the upper 
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limit programmable on the Sample 
bar. The number of frequency bands 
displayed across the horizontal is 
selectable via the main Settings menu. 
The default of 256 allows fast display 
updates, but up to 4096 points can be 
selected for the highest accuracy. 

As with all digital spectrum ana- 
lysers, PicoScope employs a math- 
ematical technique called Fast Fourier 
Transforms (FFTs) to convert the sam- 
pled data from the time to the fre- 
quency domain. 

The application of this conversion 
causes some distortion of the spec- 
trum peaks, so to minimise the ef- 
fects on your measurements several 
compensatory (or “windowing”) tech- 
niques can be applied. Selections in- 
clude Rectangle, Triangle, Gaussian, 
Hamming, Blackman, Parzen and 
Hanning. 


Spectrum measurements 


Cursors operate in a similar man- 
ner to the Scope view, allowing easy 
measurement of frequency, amplitude 
and phase. It is also possible to dis- 
play average and peak values of suc- 
cessive cycles. 

Like Scope views, Spectrum views 
support a range of automatic meas- 
urements. 

These include peak frequency, peak 
amplitude, total power, total. har- 
monic distortion (THD), total har- 
monic distortion + noise (THD+N), 
spurious free dynamic range (SFDR), 
SFDR frequency, signal to noise and 
distortion ratio (SINAD), signal to 
noise ratio (SNR), intermodulation 
distortion (IMD), gain, and amplitudes 


Fig.7: Instead of mental notes, make real 
one in Notes view. Notes views are 
saved along with data files, so they 
provide a simple means of documenting 
your recordings. 





at the third, fourth, fifth and sixth 
harmonic. 


Meter 


PicoScope’s Meter views can dis- 
play either voltage or frequency. The 
voltmeter display is similar to tradi- 
tional 4-digit true RMS meters. You 
can choose between AC, DC and deci- 
bel measurement. 

Input ranges are identical to the 
‘scope instrument, including the auto- 
ranging functionality. Also in com- 
mon with the ‘scope is the ability to 
create custom ranges, allowing you 
to display your measurements in 
whatever units you desire. 


Exporting and printing views 

PicoScope provides a means of 
copying individual views to the clip- 
board for pasting into your favourite 
application. 

In addition, you can save the se- 
lected view as a Windows Bitmap 
(BMP), Windows Metafile (WMF) or 
JPEG (JPG) file. Of course, if you want 
an image of the entire desktop, you 
can copy it to the clipboard using 
standard Windows keystrokes. You 
can also print any or all views on 
demand. 


Saving your settings 


PicoScope allows you to save set- 
tings and data files for the selected 
view, or the entire desktop. Any 
number of individual settings files 
can be saved and reloaded later as 
needed. 

With a little work, you can even 
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add buttons to the main menu bar to 
allow instant reloading of commonly 
used settings — no need to remember 
what you named those files! 

The ability to save data files is use- 
ful for documentation and analysis, 
and it’s great for training purposes, 
too. Check out Pico Technology’s li- 
brary of waveforms, accessible on 
their web site, to see how it all works. 
Some of these waveforms are included 
in the demo version of PicoScope. 


PicoLog 


A real bonus with this package is 
the inclusion of Pico’s data logging 
software, PicoLog. In short, PicoLog 
collects data in real time and pro- 
vides a means of analysing, display- 
ing and exporting the results. 

In a similar vein to PicoScope, data 
is displayed in a number of different 
“views”, specifically: Recorder, 
Spreadsheet, Notes, XY Graph, Graph 
and Player. Let’s touch briefly on the 
highlights of some of these views. 


Recorder view 


All other views are launched from 
the Recorder view, which essentially 
defines and controls all recording 
runs. Go, Stop, Pause and Rewrite 
buttons control recording state once 
a run has been defined. 

The sampling interval, number of 
samples per run (up to a million) and 
number of readings per sample are all 
individually programmable. Once a 
run is complete, PicoLog can be pro- 
grammed to “stop”, “repeat immedi- 
ately”, “repeat after delay” or “scroll”. 
In scroll mode, oldest samples are 
discarded to make room for new as 
the run repeats. 

An unlimited number of runs, com- 
plete with associated settings, can be 
saved to disk or previous runs re- 
loaded at will. For multiple runs, an 
incrementing number is automatically 
appended to the specified file name. 

A powerful feature of PicoLog is its 
ability to perform calculations on meas- 
ured data using inbuilt mathematical 
operators and functions. Expressions 
can contain up to five parameters and 
can include the results of other calcu- 
lations. Each calculated parameter can 
have its own, programmable, units of 
measure and scale factor. 
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If you’d like to control PicoLog re- 
motely, you can do that too. The lat- 
est release of the software (R5.08) in- 
cludes IP connectivity so that you 
can connect two machines running 
PicoLog over a network. One machine 
acts as a server and supplies the data. 
The other acts as a client, behaving 
exactly as if the data were available 
locally. Up to 10 clients can connect 
to one PicoLog server. 


Graph 

The Graph view looks and feels a 
lot like a chart recorder. Buttons ar- 
ranged at the top and side of the view 
provide quick access to all settings 
and controls. 

Display format is entirely 
customisable. Multiple traces can be 
displayed on a single graph or on 
separate graphs (all within the Graph 
view). Axis scaling and markings can 
be formatted to suit all tastes. 

Manual control over “pen” and “pa- 
per” is provided by the surrounding 
buttons, and there’s even a magnify- 
ing glass (zoom)! 

When multiple traces are displayed 
on one graph, PicoLog can insert 
markers (circles, triangles, etc) on the 
traces for easy identification. Two 
clicks save the current view to disk as 
a Windows Bitmap (BMP), Windows 
Metafile (WMF) or JPEG (JPG) file. 

With the “auto-save” option ena- 
bled, all settings are saved to disk 
when the Graph view is closed. 


Spreadsheet 


This view provides a convenient 
method of locating and exporting data. 
As the name implies, readings are 
displayed in columnar format and 
can be listed numerically, by “time 
since start”, “time of day”, or “date/ 
time”. 

In addition, each row can display 
an aggregate of values over a speci- 
fied number of samples. Readings can 
be aggregated to “first reading”, “av- 
erage” and “maximum & minimum”. 

Once you’ve formatted the list and 
selected the area of interest, you can 
print it, copy it to the clipboard or 
just save the data to disk in tab-de- 
limited format. 

As with the Graph view, all set- 
tings are retained when the “auto- 


save” option is enabled. 


Notes view 


A simple method of identifying and 
otherwise annotating recordings is 
provided by the Notes view. Notes 
you type here are displayed at the 
foot of printed reports as well. 


Player view 


The Player view is just like the 
Recorder view — but without the re- 
cording capability. This enables you 
to work with data from a previous 
recording run while another is in 
progress. 

In fact, the Player can be launched 
as a stand-alone program, allowing 
you to open data files on any PC with 
a minimum of additional software. 


Impressions 

PicoScope and PicoLog appear to 
include just about every possible op- 
tion without resorting to burying any- 
thing in multilevel menu selections. 
The on-line help is quite helpful, too. 
On the hardware side, the specifica- 
tions for a package at this price are 
very respectable. 

If you’ve used a DSO before, you'll 
have no problems driving the ADC- 
212 out of the box. New users will 
need to invest some time learning the 
ropes to get the most from their pur- 
chase. 


More information 


Check out the demo versions of 
PicoScope and PicoLog, available free 
from the Pico Technology web site at 
www.picotech.com. 

You can also download the ADC- 
212 and PicoScope/PicoLog user 
manuals in PDF format. 

At time of press, the ADC-212/100 
was priced at $2,284 (excluding GST). 
This price includes all of the above 
software on CD, printed installation 
guide, parallel cable, plugpack AC 
adapter and one-year warranty. The 
PP-123 battery pack will set you back 
another $350 (excluding GST). 

Pico Technology products are dis- 
tributed in Australia by Emona In- 
struments, telephone (02) 9519 3933 
or email testinst@emona.com.au. 
They’re also on the web at 
www.emona.com.au. sc 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


Ultra low drop linear 
voltage regulator 


This circuit is a Mosfet-based lin- 
ear voltage regulator with a voltage 
drop of as low as 60mV at 1A. The 
circuit uses a 15V-0-15V transformer 
and employs an IRF540 N-channel 
Mosfet (Q1) to deliver the regulated 
12V output. 

The gate drive voltage required 
for the Mosfet is generated using a 
voltage doubler circuit consisting of 
diodes D1 & D2 and capacitors C1 & 
C2. To turn the Mosfet fully on, the 
gate terminal should be around 10V 
above the source terminal which is 
connected to the DC output. The 


Simple logic probe 

This simple logic probe has both 
LEDs on with no signal at the input 
but due to the nor gates connected to 
the probe, indicates correctly when a 
high or low signal is present. 

It also works correctly for pulse 
trains. 

Normally both LEDs are forward 
biased and therefore on, powered by 
the 12V supply. When a logic “high” 
is present at the probe, IC1a’s output 


www.siliconchip.com.au 


voltage doubler feeds this voltage to 
the gate via resistor R3. 

IC2, a TL431 adjustable shunt 
regulator, is used as the error ampli- 
fier. It dynamically adjusts the gate 
voltage to maintain the regulation at 
the output. 

With an adequate heatsink for the 
Mosfet, the circuit can provide up 
to 3A output at slightly elevated 
minimum voltage drop. Trimpot 
VR1 is used for fine adjustment of 
the output voltage. The RC network 
consisting of R5 and C6 provides 
error-amplifier compensation. 

The circuit is provided with short- 
circuit crowbar protection to guard 
against an accidental short at the 


goes low sending IC1b’s output 
high. This turns off LED1 but 
forward-biases (and 
turns on) LED2. 

Conversely, a 
logic “low” at the 
probe will send 
1C1b low, turning LED1 on and 
LED2 off. 

F. Edwards, 

Ardross, WA. ($25) 


PROBE 
Ss 








output. This crowbar protection 
works as follows: under normal 
working conditions, the voltage 
across capacitor C5 will be 6.3V and 
diode D5 will be reverse-biased by 
the output voltage of 12V. However, 
during output short-circuit condi- 
tions, the output will momentarily 
drop, causing D5 to conduct. This 
triggers the MOC3021 Triac opto- 
coupler (IC1) which in turn pulls 
the gate voltage to ground. 

This limits the output current. The 
circuit will remain latched in this 
state and the input voltage has to be 
switched off to reset the circuit. 


www.electronic-circuits-diagrams.com/ 
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12V car battery charger 


Unlike many units, this battery charger con- 
tinuously charges at maximum current, taper- 
ing off only near full battery voltage. In this 
unit, the full load current of the supply trans- 
former/rectifier section was 4.4A. It tapers off AC 
to 4A at 13.5V, 3A at 14.0V, 2A at 14.5V and 0A 
at 15.0V. 

Transistor Q1, diodes D1-D3 and resistor R1 
form a simple constant current source. R1 
effectively sets the current through Q1 — the voltage across 
this resistor plus Q1’s emitter-base voltage is equal to the 
voltage across D1-D3. Assuming 0.7V across each diode 
and across Q1’s base-emitter junction, the current through 
R1 is approximately 1.4/0.34 = 4.1A. 

REG1 ensures that Q1 (and thus the constant current 
source) is turned on. When the battery has fully charged, 
the current through REG1 drops to a very low value and so 
Q1 turns off (since there is no longer any base-emitter 
current). 

R2 limits the current through REG1. It allows enough 






current to flow through the regulator so that Q1 is fully on 
for battery voltages up to about 13.5V. Decreasing the value 
of R2 effectively increases the final battery voltage by 
raising the current cutoff point. Conversely, a diode in 
series with one of the battery leads will reduce the fully- 
charged voltage by about 0.7V. 

Finally, the MJ1504 requires a good heatsink. The 7815 
is mounted on the same heatsink and will throttle the 
circuit back if Q1 gets too hot. 

Trevor Murray, 
East Maitland, NSW. ($30) 


Battery tester for deaf-blind persons 


Many blind and deaf-blind per- 
sons use portable electronic devices 
to assist their everyday lives but it is 
difficult for them to test the batter- 
ies used in this equipment. Talking 
voltmeters are available but there is 
no equivalent usable by deaf-blind 
persons. 

This battery tester uses vibration 
and a user-settable control to enable 
blind and deaf-blind persons to test 
both ordinary and rechargeable 
AAA, AA, C, and D cells and 9V 
batteries. For ease of use and main- 
tenance the device is powered by 
the battery under test. 

The design is dominated by the 
fact that the pager motor will operate 
down to only 0.7V. With a 0.3V drop 
from the switching transistor, a weak 
cell, at 1.0V, will only just operate the 
motor. This means that the 1.5V cell 
sensing circuitry cannot be isolated 
from the 9V test terminals using steer- 
ing diodes - they would introduce 
too great a voltage drop. The solution 
was to duplicate the level sensing 
circuitry for each set of test termi- 
nals. 

On the 1.5V side of the circuit, a 
resistance network consisting of two 
10kQ multi-turn trimpots (VR2 & 
VR3) and user control VR1a pro- 
duces an adjustable proportion of 
the voltage of the cell under test. 
VR1a selects a division ratio between 
the low and high limits set by the 
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trimpots. The resistance of VR1a is 10 
times larger than the resistance of these 
trimpots to minimise the interaction 
between their settings. 

The voltage from the resistance net- 
work is applied to a combined thresh- 
old detector and current amplifier 
formed by Q1 to Q4 and associated 
components. When the threshold 
(about 0.6V) is exceeded the pager 
motor is energised, causing the bat- 
tery tester to vibrate. 

In use, VR1 is first set to its fully 
counter-clockwise position, then a cell 
is connected. If the cell’s voltage ex- 
ceeds the 1V low threshold set by the 
1.5V LOW trimpot (VR2), the battery 
tester will vibrate. Rotating VR1 clock- 
wise applies a progressively lower 
voltage to the threshold detector until 
a point is reached when the threshold 
is no longer exceeded and the pager 
motor switches off. The angle of rota- 
tion of VR1 then indicates the voltage 
on the battery. VR1 is fitted with a 
pointer knob to make the angle of 
rotation easy to feel. 

Having the pager motor switch off 
rather than switch on ensures that the 
voltage of the battery is sampled while 
it is supplying the load of the pager 
motor. This gives a more accurate in- 
dication of the state of the battery than 
its open-circuit voltage. 

To ensure that the user turns VR1 
clockwise during the test, the circuit 
is designed so that once vibration has 


ceased, it cannot be made to start again 
by rotating VR1 counter-clockwise. 
This also eliminates any possibility of 
user confusion arising from any hys- 
teresis in the circuit. 

This feature is implemented by Q5, 
which forces the base of Q2 high if Q4 
ceases to conduct strongly. A 1uF ca- 
pacitor between the base and emitter of 
Q5 forces it off when power is first 
applied, to give Q4 a chance to con- 
duct. The parallel 1MQ resistor dis- 
charges the 1uF capacitor when power 
is removed, to reset the circuit. 

To prevent the pager motor being 
driven through the base-emitter junc- 
tion of Q5, the base of Q5 is connected 
to the collector of Q4 via 10kQ resis- 
tor. Another 10kQ resistor is connected 
in parallel with the pager motor to 
ensure that Q5 switches on when Q4 
switches off. 

The 9V test circuit is similar to the 
1.5V circuit. A 68Q 1W resistor limits 
the current through the motor to pre- 
vent it from being over-driven by the 
higher voltage. In addition, there is a 
series diode to protect the 9V circuitry 
against reverse polarity. A diode is 
not possible for the 1.5V side of the 
circuit because it would introduce too 
great a voltage drop; fortunately, it is 
also unnecessary since 1.5V is below 
the reverse breakdown voltage of the 
transistors used. 

The 1uF capacitor across the pager 
motor smoothes the load provided by 
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Awaken the deaf! 


Small alarm clocks and clock-radios often have squeaky 
piezo buzzers which may or may not be able to awaken a 
hard-of-hearing sleeper. Their pitch is up in the region 
where hearing loss is often greatest. 

Larger clocks in a plastic case may have an alarm bell 
consisting of a small motor which, as it rotates, flings a tiny 
washer into contact with a tinny bell. They are better— but 
still not loud enough for some. Here’s my solution to the 
problem. 

You start with a clock with a bell. Unplug it from the 
mains, then take the case apart and find the bell motor and 
the two pins to which it is connected. You may have to 
ease the motor out to get at the pins. 

With power reconnected, adjust the clock settings until 
the alarm sounds (ie, motor starts) and carefully measure 
which of the two pins is positive. Mark this pin. Discon- 
nect power and remove the motor and the bell. 

Ona small scrap of strip board or even tagstrip, build the 
circuit shown. It is just a very simple transistor switch. 
When the alarm is triggered the transistor is turned on and 


the motor so that measurements made 


the electro-mechanical buzzer sounds off. 
This is much louder than the bell. The mute switch may 
be needed — depending on the original switching method. 
The circuit board can be mounted inside the clock case, 
but the buzzer should be mounted on the side closest to the 
user for maximum effect. 
Actually two buzzers are much 
better than one because they in- 


terfere with one another and make 1 ORMOR 
‘ 5 ELECTRO- 

quite a din. I found it best to MECHANICAL 
BUZZERS 


mount the buzzers loosely so that 
as they buzz they rattle as well. 
The 3V battery 
(2xAA cells in a 
holder) can usually 
be squeezed inside 






+VE PIN 


the back of the case. in 
A. J. Lowe, 
Bardon, Qld. -VE PIN 
($25). 








by the circuit are consistent from one 
trial to another. The 1N4001 diode 
across the pager motor clips any back- 
EMF generated by the motor. 

A D-cell holder and an AA-cell 
holder connected in parallel were used 
for the 1.5V test terminals. The 9V test 
terminals are the studs from a stand- 
ard 9V snap screwed to the box. 

To calibrate the battery tester, start 
with VR1 fully counter-clockwise. 
First adjust the 1.5V LOW trimpot by 
turning it fully counter-clockwise, 





www.siliconchip.com.au 


*ALL FOUR TRIMPOTS ARE MULTITURN TYPE 


then apply 1.0V to the 1.5V test termi- 
nals and turn the trimpot slowly clock- 
wise until vibration just ceases. Now 
turn VR1 fully clockwise and adjust 
the 1.5V HIGH trimpot similarly with 
1.6V applied to the 1.5V test termi- 
nals. There is a small amount of inter- 
action between the low and high set- 
tings, so repeat the adjustment of the 
1.5V LOW trimpot. Similarly, calibrate 
the 9V side of the circuit for a range of 
6.0V to 9.6V. 

To test a battery, rotate VR1 fully 
counterclockwise before connecting 





the battery to the appropriate set of 
test terminals (1.5V or 9V). If the 
device does not vibrate, the battery 
is completely dead. Otherwise, ro- 
tate VR1 slowly clockwise until the 


device just ceases 






















to vibrate. The po- 
sition of VR1 then 
shows the condi- 
tion of the battery 
under test. 

Andrew Par- 
tridge, 

Kuranda, Qld. 
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Where do you go for 
the latest new releases? 






Illustrated 


The amazing evolution of 
the electronic gaming 


industry! 
B 9850 $4 995 
PowER 

AVAILABLE ONLY 


= Passport Network+ 


© B755! 





+ Passport At 


\B 7550 


AVAILABLE AVAILABLE 
PomeER PoweER 
HOUS' 


ONLY 


350 Piece Assorted Cable Ties 


Includes: 100 natural 100mm ties, 100 coloured 
100mm ties, 50 natural 200mm ties, 50 coloured 
200mm ties and 50 coloured 280mm ties. 


ell $1494 


r | = oj] ==. 
tiiopast ral SEPTEMBER: 
5 a 
Number of Distribution buses: 2. —) i = CIA \& 
Number of holes: 300. * * 
Number of buses: 60. Premium quality == 
Round 5mm 
$496 Red LED pid 


100 piece pack. z 4084 


see 


$y pss 


®| Breadboard Kit 


Small H 4020 


Number of Distribution buses: 10. 
Number of holes: 800. 
Number of buses: 160. 


$1996 
DICK=*SMITH 
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Digital Dual Input 
Thermometer 

Celsius and Fahrenheit 
readings. Includes 2 x K-Type 


thermocouples. 
Q 1437 


$98 


















(BRYMEN) 


BM727 Deluxe 


Multimeter 


Designed with safety in mind 
Q 1565 


149 


TV Cable RG-6 
75o0hm Quad Shield 


Ideal for digital and 
analogue reception. 


W 2087 9) rs AJ 


Light Duty 
Suitable for short runs 
in intercoms and 
hi-fi applications. 


W 2010 y f 
ser ROLL: 
diane 81% OFF PER METRE PRICE! 
4-Core Flat ee, 
Telephone Cable — 
Austel approved. 
W 2121 


Single Core ~~ 
Shielded 


Ideal for making 
audio patch leads. 


Ww 2030 N e 
33 = Off normal price! 

12 Colour | 

Pack E 


Pack of 12 x 2m different 
coloured strands of light 
All are 10mm x 0.12mm 


W 4010 $399 
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Where do you go for 


the hottest kits around? 





Disco Strobe Kit 


Provides a high energy flash 
of white light with a variable 
flash rate from | to 10 flashes 
per second. More than one 
unit can be linked to flash 

in synchronisation. Power source required: 240V AC. 
Supplied with components, hardware, PCB, deluxe plastic 
case, screened perspex front panel, linear !100mm Xenon 


tube and a commercial 
high-efficiency reflector. $ 
K 3155 Ex) Dec 92 


LED Torch Kit 


Build a solid-state torch with a white LED. 
Receive high brightness with cool white 
light, low battery drain and you will never 
need to replace a torch bulb again. 
Supplied with all components including 
white LED, PCB and mini torch. 


K 3018 
cnn 16% 
5 = Dec ’00 


Infrared Port Kit 

Build this simple transceiver 

and add infrared capability to your PC. 
Supplied with PCB 


and all components. 
K 3608 $9450 








Disco Light Kit 

Drives four lighting channels (maximm load 2400W). Can be 
controlled from your stereo or its own built-in microphone. 
Features foward, reverse, auto-reversing chaser patterns and 
adjustable strobe rates. Simultaneous strobe on all channels 

and alternate light mode. Power source required: 240V AC. 

Supplied with PCB, all components, case, hardware 

and pre-punched, screened front panel. 


UA a $149 


Stereo FM Minimitter Kit 


Listen to your own selection of music 
through your personal stereo FM radio. 
Broadcast from your CD player or any 
other source and have it picked up within 
a 35 metre radius. Operates from 3V. 
Uses 2 x AA batteries (not supplied) 

or a 6V DC plugpack. Supplied with 

all components, hardware, case, 

and pre-punched, screened front panel. 


K 5007 $4.90 


Smart Dual 12V 
Battery Controller Kit 


» Automatically switches your auxiliary 
MAIN, <=t> AUX ©) battery onto the main electrical system 
w for charging once the engine is started. 
It disengages your main battery when 
©) the engine is stopped, avoiding excess 

) drain when secondary items are being 
operated. Supplied with components, 
PCB, hardware, sealed diecast box 

and front panel label. 


K220 $4993 








i) 


Universal Charger Kit 
Fast charge NiCad, NiMH, Li-lon, SLA and Lead-Acid batteries. 
Suitable for |.2V, 2.4V, 3.6V, 4.8V, 6V, 7.2V, 8.4V, 9.6V, 12V 
and14.4V batteries from |.2Ah to 4.2Ah plus Li-lon 3.6V, 7.2V, 
and 14.4V. Charge either 6V or 12V SLA batteries from |.2Ah 
to 4Ah and 6V or 12V Lead-Acid batteries of any capacity 








Bench Power Supply Kit 
A handy unit with 6 fixed dual-polarity 
supply voltages. Use any of the first three 


above |.2Ah. Includes a discharger for NiCad batteries. 
Top-off charging at end of fast charge plus pulsed trickle charge 
for NiCad and NiMH and voltage limited for SLA and Lead-Acid 





batteries. Features short circuit battery protection, time-out 
at the same time. Comes with PCB, case protection, and fuse protection, as well as multi-LED charge 


d all components. indicators. 
oe Larmio, & *198 


Direct Link is equipped with the service centre to supply you with a hassle-free delivery 


direct link 
= at direct to your door. PHONE 1300 366 644. place your order. 


Availability: Our kits consist of many different parts from numerous suppliers. Whilst we have consulted closely with them and are satisfied as to their ability to supply, sometimes problems can arise in obtaining 
all of the parts. This means there is a slight chance that availability may be delayed. Rainchecks are available, however if you'd like to check beforehand, please don’t hesitate to contact your local store. Offers 
expire 28/9/2002. *Limited stock All stocks marked clearance, limited or with an ‘*’ may not be available in all stores or via Direct Link. Rainchecks do not apply. 4888D 
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outputs and any of the second three 








Where do you go for 


great savings? 





Medium Prototype Board 
This PCB allows for multiple IC connections. It has a numeric 
numbering system to facilitate positive pin identification. 


Each board 

has 503 holes. ¢ 

H 5605 

aaa 5=) Assorted 










Aluminium ae 
Sheet F 


Blank aluminium 
sheet ideal for 
making front panels 
and folding into small 


i ~+4(4 urntable 


— ~ Drive Belts 


Pack of || assorted turntable 
belts in a variety of sizes. 





Ge boxes. 18 gauge. 
Size: 300mm x 300mm. 
$4950 H 2560 $§ 60 
Utility Junction Wire Tab Joiner 


Wire tab joiner for 0.5-2.5mm. Joins two 
wires easily, just insert the clamp. Pack of 100. 


$493 


Black Box 


Ideal for many applications 
with square cable entries 


on each end. 38L x 








65W x 27Dmm. 
H 292! 


16mm 500k{2 DG/Log Pot aE. 
—_ © 
16mm 1M{2 DG/Log Pot a.———————_-— Rt 98 
16mm 2M DG/Log Pot 7 7620 ye Nee 
Z 


16mm 500k2 DG/Lin Pot R 7665 


riémm 1a OG/in Pot rv 

16mm 2MQ DG/Lin Pot R 7669 
(ELLE a — 
[6mm 100k DG/Log Pot. el 
16mm 100k DG/Lin Pot Rr 7820 i 
! 


rie re 


| Get some “ek they last! 












' 


753i 


How Electronic Scanner Fanatics SCAM ‘ 

* aS 166 
Things Work Frequency Reg TAN Of. fa 
A fully illustrated, A must for all scanner JES ge 
simple-to-use guide. fanatics! 5 2 { 
B 1755 B 4213 j es 4 
4 





$99 70* $ 97° 
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Capacitor 
Code Chart 


A cross-reference chart 
used in identifying 
capacitor values. 
A2-size poster. 

B 1004 


$ 50° 












Resistor Colour 
Code Chart 


An A2 colour code chart 
for interpreting tolerance 
levels for both 4 & 5 band 
resistors. 
B 1000 


$9" 
Electronic Model 
Railways | 


Build your own railway 
system and save money on 
power supplies. 
B 3641 


$984" 


Electronic Model 
Railways 2 


A practical and easy-to- 
follow guide to electronics 
in model railways. 
B 3642 


$984" 


Six BD679/ 
BD681 Projects 


Covers 6 projects based on | 
the BD679 Darlington =~ 
transistor. 

B 3638 


$984" 


Talking 


Electronics 
Issue |. A practical 
beginner's guide for the 
electronic enthusiast 
B 3626 


$984" 


*Limited stock All stocks marked clearance, limited or with an ‘*’ may not be available in all stores or via Direct Link. Rainchecks do not apply. Offers expire 28.9.2002 
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' Digital Lux Meter 


1 Ideal for checking lighting 
levels in almost any 

- environment. Measures 
up to 50,000 Lux over 

_ three ranges. 


ray 


¢ leans, penetrates, 
“protegts, and lubricates 


_ Q 1400 just About anything. << 
S 58g/can. 
98 i 





_ True RMS Digital ~ 


_ Multimeter 

“22 Range, analogue bargraph, 
data hold, auto power-off, 

» safety input warning buzzer 
and more! 

Q 1455 


‘98 


| 200A AC 


Electrical Tester 
CAT III 600V rating. Auto 
power off, display hold, 2000 
count LCD, continuity buzzer, 
plus more! 

Q 1495 


$98’ 


700A AC Digital 


Clamp Meter 

3.5 digit 2000 count LCD, 
' 600VDC/600VAC overload 
protection, reading of peak 
and data hold function. 

Q 1475 


98 


| Resistance 
Substitution Wheel 


’ Select values from 5Q 
to IMQ in 36 steps using 
the most common divisions. 


ey 


1a w 





I8V Rotary Tool 


Comes with accessories, an 18Y DC adaptor 
with a |.8m power cord, all stored in a 
robust carry case. The tool is easy to. use 
with the on/off switch on the handle. Speed 
variable from 0 to 20,000 rpm. Supplied with 
a range of 40 accessories including various 
size collets for chuck, engraving, milling and 
grinding bits and burrs, drills, slitting discs, 
wire brushes and screwdrivers. 









ntact Treatment Grease © 
fes contact performance, prevents 
reduces contagfwear. Prevents 
taminationSafe on most plastic 









VL. t A i VAs ae 
Multicore Braid THEYRE Gone! 
‘No Clean’ desoldering wick designed for static- 
free desoldering and repair of PC boards 
without the need for subsequent cleaning. 


1.5m x 0.8mm 
N 1826 ONLY $ 499 
500g Solder Roll CLEARANCE 








LN 


; y General purpose, electronics grade 
=” _flux-cored 60/40 (tin/lead) solder, suitable 
—_for most projects and repair work. |.00mm. 


. ees oe stock. ONLY s7°9 


CLE NCE! 


1 RONSON 
] Butane Gas 





100g, 167ml container. 
N 108! / 
Soméstores may ngt hye stock. 





Digital Display . 4 
Soldering Station 

A professional temperature-controlled soldering 
station with a digital display that accurately shows 
the tip temperature and maintains the set 
temperature within +/-3°C! It uses a lightweight 
60W soldering pencil fitted with a highly flexible 
burn-resistant silicon rubber sheathed cord that 
is comfortable to hold for long periods. Supplied 
with 2 sponges, a stainless-steel holding tray, 
plus an Allen key for the front-panel 


Temp Lock control. 9 9 











bi T 4763 
1 qu4i0 
319°° $98 
~ PHONE, FAX & MAIL ORDERS dimeet link 
PHONE: 1300 366 644 (Local Call Charge) FAX: (02) 96429155 “~ meee? GARDEN CITY(WESTERN AUSTRALIA) 


MAIL: DICK SMITH ELECTRONICS, Direct Link Reply Paid 500, 
PO Box 500, Regents Park DC NSW 2143 (No Stamp Required) 
Please add freight (up to 10kg) to your order, as follows: 


* $6.60 ($1 to $50) * $8.80 ($51 to $100) * $9.90 (over $10!) 


WODEN POWERHOUSE (ACT) 


CIVIC (Al 
| (quote available for orders over | Okg) Cor sales and City Walk. 
| email: directlink@dse.com.au (enquiries only) MORPHETT VALE(SA) 





Major Credit Cards Accepted * Gift Vouchers Available 115 Main South Road. 


Cn eee ee eee ee 
*Limited stock All stocks marked clearance, limited or with an “*’ may not be available in all stores or via Direct Link. Rainchecks do not apply. Offers expire 28.9.2002. 
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Shop 165/166, Garden City Shopping Centre, Booragoon. 


Cnr. Bradley & Corinna Street, Canberra. 


CHATSWOOD POWERHOUSE (NEW SOUTH WALES) 
2, Endeavour Street(Cnr Orchard and Endeavour Street). 


T 2250 
NEW STORES | 
| 
Ph: (08) 9364 3755 
j 
Ph: (02) 6232 4974 
; 
Ph: (02)9413 2806 | 
; 
| 


Ph: (02) 6230 5465 | 








Ph: (08) 8326 481 
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That's where you go! 


This high efficiency inverter will power 36W or 40W tubes 
from a 12V battery and it is dimmable by about 20% for 
even more power saving. Overall inverter efficiency is 
about 70%. It can be used for camping, recreational 
vehicles, emergency lighting or as part of a solar power 
installation in remote areas. 


luorescent tubes use far less en- 

ergy than incandescent lamps 

and fluorescent tubes last a great 
deal longer as well. Other advantages 
are diffuse, glare-free lighting and low 
heat output. 

For these reasons, fluorescent light- 
ing is the natural choice in commercial 
and retail buildings, workshops and 
factories. For battery-powered lighting, 
fluorescent lights are also the first 
choice because of their high efficiency. 

The main drawback with running 
fluorescent lights from battery power 
is that an inverter is required to drive 
the tubes. Inverter efficiency then be- 
comes the major issue. 


28 SILICON CHIP 


There are many commercial 12V- 
operated fluorescent lamps available 
which use 15W and 20W tubes. How- 
ever, it is rare to see one which drives 
them to full brilliance. For example, a 
typical commercial dual 20W fluores- 
cent lamp operating from 12V draws 
980mA or 11.8W. Ignoring losses in 
the fluorescent tube driver itself, it 
means that each tube is only supplied 
with 5.9W of power which is consid- 
erably less than their 20W rating. So 
while the lamps do use 20W tubes, 
the light output is well below par. 

Our new fluorescent inverter drives 
36W or 40W tubes to full brilliance 
and has the option to dim the tube 


‘ 

‘ 
i 
ihe 
es 
t: 
' 
ty 


down to about 80% brightness. So 
not only do you get full brightness 
when you want it but you can dim the 
tube down when full brightness is 
not required and you want to con- 
serve power drawn from the battery. 

Built on a long thin PC board, the 
inverter fits easily into a standard 36/ 
40W batten. 

Drive for the fluorescent tube is 
controlled with a specialised IC which 
provides filament preheating before 
the tube is ignited. Once the tube is 
alight it monitors the tube current to 
maintain constant brightness. This 
current feedback control also provides 
for the dimming feature. 
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(ERROR VOLTAGE) 


By JOHN CLARKE 


Fig.1: two switch-mode circuits are involved here: the DC-DC inverter involving IC1, Q1 & Q2 and the fluoro tube 
driver which converts high voltage DC to AC via IC3 and Q3 & Q4 in a totem-pole circuit. 


By the way, this project is quite 
similar in concept to the fluorescent 
inverter described in the November 
1993 issue of SILICON CHIP. This ear- 
lier circuit is now superseded. 


Block diagram 


Fig.1 shows the general arrangement 
of the fluorescent inverter. The 12V 


lili ug 
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supply is stepped up to 334VDC us- 
ing IC1 & IC2, Mosfets Q1 & Q2 and 
transformer T1. 

IC1 is the well-known Texas Instru- 
ments TL494 pulse width modula- 
tion controller. The internal functions 
of IC1 are shown in Fig.2. It contains a 
sawtooth oscillator, two error amplifi- 
ers and a pulse width modulation com- 





parator. It also includes a dead-time 
control comparator, a 5V reference and 
output control options for push-pull 
or single ended operation. 

Oscillator components at pins 5 and 
6 set the operating frequency and for 
our circuit this is around 100kHz. This 
frequency was selected to enable use 
of a relatively small toroidal core for 
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Fig.2: this is 
the internal 
schematic for 
IC1, the TL494 
switch-mode 


ERROR AMP 1 
controller. 


the transformer. The PWM controller 
generates variable width output pulses 
at pins 9 and 10, to ultimately drive 
the gates of Mosfets Q1 and Q2 via the 
CMOS buffers in IC2, a 4050 hex buffer 
package. 

Mosfets Q1 and Q2 drive the centre- 
tapped primary winding of transformer 
T1. The centre-tap of the transformer’s 
primary winding connects to the +12V 
supply while each side of the primary 
winding is connected to a separate 
Mosfet. Each Mosfet is driven with a 
squarewave so that when Q1 is on, Q2 


Pinan saeco 


cht 5 M10.0ps 





Ger 0.000008 


onaanscemet 


A chi + 


FEEDBACK 


is off and when Q2 is on Q1 is off. 

With Q1 on, 12V is applied to the 
top half of the transformer primary 
winding. Similarly, when Q2 turns 
on, 12V is also impressed across the 
lower primary winding. The resulting 
square waveform on the primary is 
then stepped up by the secondary 
winding. High speed diodes rectify 
the AC output from the transformer 
T1, while a470nF 630V capacitor (C4) 
filters the output to provide a stable 
DC voltage. 

A portion of the DC voltage output 


Chi Freq 
32.97kH2 


ed 


Chi 5.00Vv ich2| 


so0mv¥ 


li jul 2002 
15:02:54 
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(called the error voltage) is returned 
to IC1 for feedback control and the 
pulse width modulation is varied to 
maintain the 334V output. 

The high voltage DC from the in- 
verter is applied to the fluorescent 
tube via Mosfets Q3 & Q4 and an LC 
network consisting of L2 and C1. 
Mosfets Q3 & Q4 are switched alter- 
nately by the ballast driver IC3, an 
L6574 fluorescent ballast driver, made 
by SGS-Thomson. The resulting 
squarewave signal is applied through 
inductor L2 and capacitor C1 to the 


Chi Freq 
66.42kH2 


SSSI 
omeiieenpemEences; 
sO0mV 
11 jul 2002 
15:05:30 
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Scope1: These two waveforms show the gate drive to Q3 
and Q4 when the fluorescent tube is at full brightness. Top 
trace is the gate drive to Q4, a nominal 12V peak-to-peak 
signal. Lower trace is the gate drive to Q3, which is from 
0-334V plus the gate voltage when switched on. The small 
step in the top of the waveform is when the gate goes to 
12V above the 334V supply. 
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Scope2: These waveforms are identical to those in Scope1 
except that now the frequency is much higher, at 65kHz, to 
dim the fluorescent tube. Notice the “dead time” between 
Q4 being switched off to Q3 switched on. This prevents 
high current pulses which would destroy the Mosfets if 
both were on at the same time. 
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Fig.3: the internal schematic for IC3, the LM6574 fluorescent tube 
controller. It varies the output AC frequency from the external 
Mosfet totem-pole driver to control the tube brightness. 


fluorescent lamp. The inductor is in- 
cluded to provide AC current limiting 
while capacitor C1 blocks DC current 
flow. 

During the starting phase, Q3 and 
Q4 are driven at a very high frequency 
and this provides a current flow 
through L2 and C1, the top tube fila- 
ment, through C2 and the lower tube 





Scope3. These are the gate drive signals to Q1 and Q2 
when the fluorescent tube is driven to full brightness. 
Frequency is around 100kHz. Note the “dead time” 

between one Mosfet turning off and the second Mosfet 


turning on. 
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filament and then to ground via the 
current sense resistor R1. This cur- 
rent is limited to a low value by the 
impedance of L2 and it heats up the 
lamp filaments so the tube start eas- 
ily. After about one second, the drive 
frequency is lowered to the series reso- 
nant frequency of L2 and C2 and the 
resulting high voltage across C2 fires 


Stop 


Chi Freq 
101.4kHz2 
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the tube. Once the tube is fired, the 
drive frequency is further reduced to 
provide full tube brightness. 

As you might expect, there is a fair 
amount of circuitry packed into the 
ballast driver IC; its internal workings 
are shown in Fig.3. An oscillator sec- 
tion comprises the VCO (voltage con- 
trolled oscillator) and the current 


li jul 2002 
15:17:15 





Scope4: This waveform shows the firing cycle of the 
fluorescent tube and is an attenuated signal of the actual 
tube voltage. The voltage is initially high and then drops 
once the tube has fired. 
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batten for some gell cell batteries and maybe a charger for an emergency light. Gee, 


sources set by resistors Rygy and Rpg 
at pins 4 and 2 respectively. Frequency 
during starting is controlled by resis- 
tor Rprg in conjunction with capacitor 
Cp at pin 3. This sets the maximum 
frequency. Once the tube is started, 
the frequency is set by Rjcgy and ca- 
pacitor Cp. An op amp at pins 5,6 &7 
can be used for frequency control. 

The duration of the tube filament 
preheat is set by capacitor Cppp at pin 
1. The enable inputs at pins 8 & 9 can 
be used to reinitiate starting if the 
tube does not fire or to shutdown the 
circuit if a tube is not installed. 

The gate drive for the Mosfets is 
interesting. Mosfet Q4 is driven di- 
rectly via the low voltage gate (LVG) 
driver at pin 11. When pin 11 goes 
high, Q4 is switched on and when pin 
11 is low, Q4 is off. 


High side switching 

Mosfet Q3 requires a special gate 
driver to allow it to drive the high 
voltage (HV) supply. The special gate 
driver comprises the bootstrap diode, 
level shifter, high voltage driver (HVG) 
and capacitor Cgoor between the 
source of Q3 and Vgoor. When Q4 is 
switched on, Q3 is off and so capaci- 
tor Cgoor can be charged from the sup- 
ply at Vs via the bootstrap diode and 





Scope5: These waveforms show tube voltage and current 
when the tube is in starting mode. Top trace is the tube 
current while the lower trace is the voltage across the tube. 


Operating frequency is 62kHz. 
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Q4 (to ground). 

Thus Cgoor will have the supply 
voltage across it. When Q4 is switched 
off and Q3 is switched on, the entire 
gate drive section for Q3 is pulled up 
to the HV supply and the gate drive is 
higher than this by the Vs supply 
stored on Cggor. The gate drive circuit 
(HVG) thus maintains its supply from 
Cgoor- The bootstrap diode is now 
reverse biassed and plays no further 
part in the operation. 

When Q3 is switched off and Q4 is 
switched on, Cgoor can be topped up 
via the bootstrap diode again. The 
capacitor value needs to be sufficiently 
large to prevent the HVG driver sup- 
ply from drooping as it needs to charge 
the gate capacitance of Q3. 


Circuit details 


The full circuit of the fluorescent 
inverter is shown in Fig.4. IC1 is the 
TL494 PWM controller. Its frequency 
of operation set at around 100kHz by 
the 4.7kQ resistor and 1nF capacitor 
at pins 6 and 5 respectively. 

The emitter outputs at pins 9 and 
10 are pulled down via 1kQ resistors 
and they each drive three paralleled 
buffers in IC2. Mosfets Q1 and Q2 
drive the transformer as described pre- 
viously to develop the high voltage 
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332mvV 


1:50:56 


ei — & - 





there’s plenty of room inside 
we could be onto something here .. . 





supply across T1’s secondary wind- 
ing. High frequency rectifiers D1-D4 
convert the AC waveform into a DC 
voltage and this is filtered with a 
470nF 630V capacitor (C4). The 10nF 
3kV capacitor (C3) is included so that 
it can be placed directly between the 
drain of Q3 and the source of Q4 to 
provide decoupling of this supply. 
This limits voltage overshoot as Q3 & 
Q4 switch on and off. Left uncon- 
trolled, too much voltage overshoot 
can damage the Mosfets. 

Feedback from the high voltage DC 
output is derived from a resistive di- 
vider comprising two series 270kQ 
resistors and an 8.2kQ resistor. The 
resulting voltage across the 8.2kQ re- 
sistor is applied to internal error am- 
plifier 1 in IC1 at pin 1. The divider 
ratio is such that pin 1 will be 5V 
when the DC voltage is 334V. The DC 
gain of the error amplifier is 213 times, 
as set by the 1MQ and 4.7kQ resistors 
at pin 2. The 47kQ resistor and 100nF 
capacitor across the 1MQ feedback 
resistor provide fast AC response from 
the circuit. 

This op amp is referenced to +5V 
(pin 14) via the 4.7kQ resistor. Thus 
its output at pin 3 will be +5V if the 
high voltage DC level is 334V but will 
go lower than this if the DC voltage 


Chi RMS 
qo9mv 


Ch2 RMS 
102V 


25 Jul 2002 
11:54:39 


Scope6: The tube current and voltage at maximum bright- 
ness. The frequency has now dropped to 33kHz and current 
is higher. Notice that the voltage waveforms are reasonably 


clean, producing much less radio interference than from a 
fluorescent tube operated with a conventional ballast. 
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Fig.5: at 340mm long, the PC board component overlay is a tad long to fit on one page. 
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CABLE TIE LOOPED UNDER 
CORE & HOLD DOWN TIE 


If you need to cut the board to fit it into, say, an odd-shaped fluoro lamp (eg, circular), 


the logical place would be across the screw holes, four diodes and 270kQ resistor. 


falls. As mentioned previously, the op 
amp output is compared with the 
sawtooth oscillator waveform to con- 
trol the PWM drive to the Mosfets. 

Power to IC1 and IC2 is supplied via 
a 10Q resistor from the 12V supply and 
filtered with a 100uF capacitor. A 16V 
zener diode protects the circuit from 
high voltage transients. The main cur- 
rent supply to transformer T1 is sup- 
plied via inductor L1 and filtered with 
the 470uF electrolytic capacitor. The 
100nF and 470nF capacitors are in- 
cluded to supply the high frequency 
peak currents demanded by the switch- 
mode operation of T1. 

Reverse polarity protection is pro- 
vided with fuse F1 in conjunction with 
the substrate diodes of Mosfets Q1 & 
Q2. Should the battery connection leads 
be transposed, the diode within Q1 or 
Q2 conducts and the fuse will blow. 
IC1 and IC2 are protected via zener 
diode ZD1 which will also limit the 
positive supply voltage to -0.7V below 
ground. 

Supply to IC3 comes from the 12V 
rail via a 100Q current limiting resistor 
which prevents possible damage to the 


L1: 6 TURNS OF Imm DIA 


internal zener diode at pin 12. This 
zener also protects the IC from reverse 
polarity connection. The supply is 
decoupled with 100uF and 100nF ca- 
pacitors. The high side driver supply 
capacitor Cgoo7 is 100nF in value. 

Frequency of operation during 
preignition is set at around 100kHz by 
the 470pF capacitor at pin 3 and the 
Rpg value at pin 2. Preheat time is 
fixed at 1.5s using the 1yF capacitor at 
pin 1. Note that this capacitor must 
have very low leakage since its charg- 
ing current is only 2uA. For this rea- 
son, we have specified a polyester type 
in this position; do not substitute an 
electrolytic. 

After the filament preheat, the fre- 
quency falls to about 33kHz, set by the 
100kQ resistor at pin 4. Before this low 
frequency is reached, the tube is ig- 
nited at the series resonant frequency 
of L2 and the 3.3nF capacitor across 
the tube. This occurs at around 60kHz. 

The resulting tube current flows 
through the 1.2Q resistor at Q4’s source 
and the voltage developed across it is 
monitored via a 10kQ resistor at pin 6, 
the inverting input of an internal op 


amp. The non-inverting input to the op 
amp is connected to the wiper of VR1 
via a 10kQ resistor. A 100nF capacitor 
between the inverting input to the op 
amp and the output filters the resulting 
output and this controls the value of 
Rien at pin 4 via diode D5. 

When pin 5 of the op amp is high, 
diode D5 is reverse biased and the fre- 
quency of operation is simply set by 
the 100kQ resistor at pin 4, to 33kHz. 
When pin 5 is low, Rjgy is the 100kQ 
resistor to ground in parallel with the 
47kQ resistor connecting to diode D5. 
The frequency of oscillation thus rises. 

The internal op amp can therefore 
control the frequency of operation in a 
feedback loop where it monitors the 
tube current against the reference set 
by potentiometer VR1. Varying the fre- 
quency also changes the tube current 
(and brightness) because the imped- 
ance of inductor L2 increases as the 
frequency rises. 

The enable 2 (EN2) input at pin 9 is 
used to cause the circuit to begin 
preheating again if the tube does not 
fire. Two series 750kQ resistors and a 
3.9kQ resistor divide the voltage at the 


) / Sete 


WHEN CLOSED 








ENAMELLED COPPER WIRE 
ON POWDERED IRON CORE 
28 x 14x 11mm 

(JAYCAR LO-1244 OR SIM.) 


T1: SECONDARY 134 TURNS OF 0.4mm ENAMELLED L2: 42 TURNS EACH HALF (84 TOTAL) 
COPPER WIRE ON FERRITE CORE 35 x 21 x 13mm 0.4mm ENAMELLED COPPER WIRE 
(JAYCAR LO-1238 OR SIMILAR). ON FERRITE CORE 32 x 30 x 30mm 
PRIMARIES 2 x 4T OF 0.75mm2 HOOKUP WIRE UJAYCAR LO-1290 OR SIMILAR) 





Fig.6: winding details for the inductors and inverter transformer. L2 is held in place with three small cable ties, daisy- 
chained to lock it in place. 
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top of the tube down to a low value 
which is then rectified by diode D6 
and fed to pin 9. 

If the tube does not fire after the first 
preheat and ignition sequence, the volt- 
age across the tube will remain much 
higher than if the tube had fired and 
started. If the voltage at pin 9 exceeds 
the 0.6V threshold, the ignition proc- 
ess will repeat until the tube fires and 
lights. In practice, the tube may need to 
undergo several preheat sequences 
when the temperature is low or if it is 
an old tube, but will fire on the first 
attempt when the tube is warm. 


Construction 


The Fluorescent Inverter is built on 
along narrow PC board coded 11109021 
and measuring 340 x 45mm. It fits eas- 
ily into in a standard fluorescent 36/ 
40W batten. Its wiring diagram is shown 
in Fig.5. 

You can begin assembly by checking 
the PC board for shorts between tracks 
and possible breaks in the copper pat- 
tern. Also check that the hole sizes are 
suitable for the components. 

The six mounting holes, the heatsink 





mounting tab holes and cable tie holes 
should be 3mm in diameter, while holes 
for the screw terminals and fuse clips 
need to be 1.5mm in diameter. 

Insert the wire links and resistors 
first, using the resistor colour codes as 
a guide to selecting the correct values. 
You can also use a digital multimeter to 
check the values directly. Then install 
the ICs and diodes, taking care with 
their orientation. 

Install the capacitors next, using the 
Table as a guide. Make sure that the 
high voltage 470nF and 10nF capaci- 
tors are installed in the correct posi- 
tions. If you inadvertently put the low 
voltage capacitors in the wrong posi- 
tions, they will blow at switch-on. 

When inserting the two fuse clips, 
note that they have little end stops 
which must be placed to the outside 
edge to allow the fuse to be clipped in 
place. The screw terminals can be in- 
serted and soldered in place. When 
inserting the two heatsinks, bend the 
mounting lugs over on the underside 
of the PC board to secure them in place. 

Insert the Mosfets, taking care to put 
the correct type in each position. Q1 


FILAMENT! FILAMENT2 
TO FLUORO TUBE 


and Q2 are screwed to their heatsinks 
with an M3 screw and nut before they 
are soldered to the PC board. Potent- 
iometer VR1 can now be installed. 


Winding the toroids 


Three cores need to be wound, for 
L1, L2 and transformer T1. The wind- 
ing details are shown in Fig.6. 

Beginning with L1, use a 28 x 14 x 
11mm iron powdered toroidal core 
and wind on six evenly spaced turns 
of 1mm diameter enamelled copper 
wire. Strip the wire ends of insula- 
tion and tin them (with solder) before 
soldering to the PC board. Secure the 
toroid with two 100mm cable ties 
daisy-chained to extend the length 
and through the holes allocated on 
the PC board. 

Transformer T1 is wound on a 35 x 
21 x 13mm ferrite toroid. First wind 
on the secondary 134 turns of 0.4mm 
diameter enamelled copper wire. 
Wind these tightly together around 
the core, leaving a few millimetres 
spacing between the start and finish 
ends of the windings. 

Fit a cable tie between the start and 


Close-up photos of L1, T1 and L2 (as drawn at left) to help you with their construction. The winding on L1 occupies only 
about 3/4 of the toroid while the secondary of T1 (which goes on first) occupies all of its toroid. 
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Parts List — 12V Fluorescent Light Inverter 


1 36/40W fluoro batten with tube 
1 PC board, coded 11109021 (340 x 45mm) 


1 Powdered iron toroidal core, 28 x 14 x 11 (L1; Jaycar LO-1244 or equivalent) 


1 Ferrite core, 32 x 30 x 30mm (L2; Jaycar LF-1290 or equivalent) 

1 Ferrite toroidal core, 35 x 21 x 18mm (T1; Jaycar LO-1238 or equivalent) 
1 16mm 5kQ linear potentiometer with knob (VR1) 

2 M205 fuse clips 

1 M205 quick blow 5A fuse (F1) 

1 2-way PC-mount screw terminal blocks (Altronics P-2101 or equivalent) 
2 2-way PC-mount screw terminal blocks (Altronics P-0234A or equivalent) 
2 Mini-U TO-220 heatsinks 25 x 30 x 12.5mm 

1 150mm length of 0.8mm tinned copper wire 

1 250mm length of 1mm diameter enamelled copper wire 

1 15m length of 0.4mm enamelled copper wire 

1 500mm length of 7.5A-rated (0.75mm?) hookup wire 

1 500mm length of green (or green/yellow) hookup wire 

1 2m length of red and black automotive figure-8 wire, 1mm square section 
2 automotive battery clips (1 red and 1 black) 

6 M3 tapped metal spacers x 6mm long 

2 M3 x 6mm screws 

6 M3 x 15mm screws 

8 M3 nuts 

1 cord-grip grommet 

13 100mm cable ties 

1 PC stake 


Semiconductors 

1 TL494 switch-mode controller (IC1) 

1 4050 hex CMOS buffer (IC2) 

1 L6574 fluorescent ballast driver (IC3) 
2 STP60NE06 60V Mosfets (Q1,Q2) 


2 STP6NB50 500V Mosfets (Q3,Q4) 

1 16V 1W zener diode (ZD1) 

4 1N4936, UR104 fast diodes (D1-D4) 

2 1N914, 1N4148 switching diodes (D5,D6) 


Capacitors 

1 470uF 35V or 50V low ESR PC electrolytic 
2 100uF 16V PC electrolytic 

1 1pF MKT polyester 

1 470nF (0.47uF) MKT polyester 

1 470nF (0.47uF) 630V polyester (C4) 

1 330nF (0.33uF) MKT polyester 

10 100nF (0.1u.F) MKT polyester 

1 100nF (0.1u.F) 250VAC class X2 MKT polyester (C1) 
1 10nF (0.01nF) 3kV ceramic (C3) 

1 3.3nF (0.0033uF) 3kV ceramic (C2) 

1 1nF (0.001u.F) MKT polyester 

1 470pF ceramic 


Resistors (0.25W, 1%) 
11MQ 

2 750kQ 

2 270kQ 

2 100kQ 

1 56kQ 

2 47kQ 

2 10kQ 

1 8.2kQ 

1 5.6kQ 

2 4.7kQ 

1 3.9kQ 

2 1kQ 

1 100Q 

5 10Q 

1 1.282 5% 


4-band code 
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finish of this winding to maintain the 
separation, then insert the wire ends 
into the relevant PC board holes and 
temporarily tie them together, under 
the PC board. 

The primary windings are wound 
over the secondary. Strip a 3mm 
length of insulation from one end of 
some 7.5A-rated (0.75mm?) hookup 
wire and solder it into the S1 hole of 
the PC board, as shown on Fig.5. 

Now wind on four turns in the di- 
rection shown and then cut and strip 
the wire insulation at a length suit- 
able for inserting into the F1 hole. 
Solder this wire in position. Note that 
the windings must be reasonably tight 
around the toroid. 

Then wind the second primary 
winding in the same manner, starting 
in the S2 hole and finishing at the F2 
hole in the direction shown. It sounds 
tricky bit you will find that you can 
easily thread the hookup wire under 
and through the toroid. 

The toroid is secured using a cable 
tie wrapped around the core as shown 
and spaced above the PC board using 
another looped cable tie placed side 
on. This lifts the core so that it is at 
the same height as the primary wind- 
ing side. 

Inductor L2 is wound on a split 
ferrite core with a gap of 1mm. This 
gap is necessary to prevent core satu- 
ration and also to reduce its Q. This 
gap is set by inserting a cable tie in 
the hinge portion of the split core. 
This is shown in the detail diagram 
for L2 in Fig.5. 

Wind 42 turns of 0.4mm enamelled 
copper wire onto each core half, so 
that in effect, you have an 84-turn 
coil split between them. Insert the 
cable tie and snap close the core. The 
core is secured to the PC board with a 
daisy-chained length of cable ties 
around the top and through the holes 
in the PC board. Then strip, tin and 


Capacitor Codes 


Old IEC =sEIA 
Value Code Code 
of Sn 105 
O0.47uF  470n 474 


0.33uF 330n 334 
O.1uF 100n 104 
OiuF 10n 103 
0033uF  3n3 332 
OO1uF 1nd 102 
470pF 471. ~— 470 
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TUBE ‘TOMBSTONE’ 
SOCKET 


TUBE ‘TOMBSTONE’ 
SOCKET 





Fig.7: here’s how the PC board is wired into a standard 36/40W fluorescent light batten. The starter and its holder are 
discarded but the original tombstones and terminal block are retained. Any power factor capacitor is also removed. 


solder the two winding ends to the PC 
board. 


Installing the board 


The PC board is installed into a stand- 
ard 36/40W batten and mounted on 
6mm high metal spacers. Before you 
can do that, you must remove the origi- 
nal ballast and the starter components. 
Find a suitable position within the bat- 
ten for the PC board. We positioned our 
PC board so that three of the wires from 
the tube mounting tombstones reached 
the PC board terminals. The remaining 
wire was extended using the existing 
terminal block. 

Drill holes to mount the PC board 
at the six mounting positions. You 
will also need to drill a hole in the 
side of the batten for the dimming 
potentiometer. The shaft on this pot- 
entiometer may need cutting down to 
size. Also drill and file a hole for the 
cordgrip grommet which can be posi- 
tioned on the end of the batten or in 
the base. 

Cover up any slots and holes on the 
underside of the batten base where the 
PC board will be located. We used Gaf- 
fer tape for this. Attach the PC board 
using M3 screws and nuts. 

Make sure that the heatsinks on the 
PC board do not make contact with the 
batten top cover when it is fitted other- 
wise the fuse will blow. 

Follow the diagram of Fig.7 which 
shows how to connect the batten wir- 
ing to the PC board. Do not forget the 


MEASURING THE CURRENT DRAIN 





Fig.8: connect this circuit in series 
with the inverter if you want to check 
the operating current. 
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earth wire which connects between the 
batten case earth and the negative ter- 
minal on the PC board. Secure the 12V 
power leads with a cordgrip grommet. 


Testing 


The fluorescent inverter circuit gen- 
erates high voltages which can give 
you an electric shock. Take care when 
taking measurements and disconnect 
the 12V battery before touching any 
part of the circuit. 

With 12V applied and without the 
fluorescent tube installed, check that 
there is about 334V DC between the 
metal tab of Q3 and ground. This volt- 
age should be within 5% of 334V, be- 
tween 317V and 350V. 





Now disconnect 12V, insert the tube 
and reapply 12V. Check that the tube 
starts within a few seconds. The circuit 
may make several attempts before the 
tube lights, particularly in cold weather. 

As with all fluorescent lights, the 
tube will not reach full brightness until 
after five minutes or so and during this 
time the tube may exhibit a series of 
darker bands (striations) along its 
length. These will disappear once the 
tube has warmed up fully. The bands 
will be more noticeable if the dimming 
control is set to minimum brightness. 

With the fluorescent tube driven to 


full brightness the current drain is 
around 3.7A at 12V. This means that 
some 45W is drawn from the battery 
and so the fluorescent tube drive will 
be a little less due to losses in the 
inverter. This is similar to the standard 
mains fluorescent drive circuitry which 
uses an iron-cored ballast (inductor) to 
limit tube current. 

If you wish to check the tube cur- 
rent, use the circuit of Fig.8. This is 
connected in series with the positive 
supply to the inverter PC board and 
uses a 0.19 5W resistor as a current 
shunt. The 22kQ resistor and 100nF 
capacitor filter the current drawn from 
the battery so that the multimeter will 
be able to read the average current. 

The current drawn from the battery 
is the voltage measured divided by 0.1. 
For 3.7A, the reading will be 370mV 
across the 100nF capacitor. Note that 
this current will only be reached after 
the tube has been lit for a few minutes. 

When fully dimmed, the current will 


‘be around 3A or 300mV across the 


100nF capacitor. 

If the current is substantially differ- 
ent to these two values, check the bat- 
tery voltage. It should be around 12.3V 
or more when driving the fluorescent 
inverter circuit. If it is below 12V, the 
battery will require charging. Also 
check that the 1mm gap is present be- 
tween the core halves of L2. Then check 
the number of turns. 

If these are correct add more turns to 
the inductor if the current is too high 
and remove turns if the current is too 
low. Remember that it is the imped- 
ance of L2 in conjunction with the 
drive frequency from IC3 which set the 
overall circuit operating conditions. 

During operation, the heatsinks for 
Q1 and Q2 will run warm — and the 
transformer core for T1 will also run 
warm. Q2’s heatsink will also be slightly 
warmer than that for Q1 since it is close 
to the heat from T1. 

Inductors L1 and L2 will not be no- 
ticeably hotter than the ambient tem- 
perature. sc 
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Computers: SPAM doesn’t taste very nice! 





— an update 


In the June 2002 issue of SILICON CHIP we presented a feature on computer 
security — keeping out the bad guys (hackers) with a firewall. On the last 
page of that feature was a panel which mentioned “spyware” — programs 
which, as their name suggests, spy on your computer operation and send 
valuable information about you to marketing organisations, which then 


return the favour by spamming you with “special offers” 


pyware is insidious. While there 

are many invasions of your pri- 

vacy these days, in most cases 

you can do something about them. At 
least most don’t cost you money. But 
once your computer is infected with 
spyware, you probably won’t even be 
aware that you are being spied on. A 
it does cost you actual dolla f 
All this came home 
when at a mate’s | 
“have something, 
ers’(!) he made 
that he was g 
















new compu 
the curren 
slow. 

lasked it was “A Pentium 
II 600,” h . “What?” I said. 
“That’s sti powerful machine 
even by to I ” (the cur- 
rent top-of machines are 
2+GHz.) I t CON CHIP is 
produced on € ntium II ma- 
chines! ? 

“Well, look 


powered the comp 
noted, took much lon 
have expected. Even the v 
seemed to bog down — without find- 
ing anything. I glanced at the taskbar 
and there were three or four applica- 
tions running that probably didn’t need 
to be there. But then he tried to log onto 
the internet via Optusnet. 

From clicking “connect” (ie, starting 
the dial-out procedure) to being able to 
do anything on Optusnet’s home page 
took about four minutes. I had to agree, 
that was very slow. But in the mean- 
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time the modem was going mad. Bulk 
data was moving somewhere! And once 
on, logging on to any new pages or sites 
seemed also painfully slow. I asked 
him if he wanted it fixed. 

Is the Pope a Catholic? 

First thing I did was had a look at 
hard disk —a good size, 10GB, 
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computer 
children. “ 
puter off?” J 
girls said “b 
The boy wa 
one of the 


ree teenage 
rn the com- 
two older 
























as time to tack 
ernet connection. I download ed 
Adaware (from www.lavasoftusa 
.com) and then ran it. 258 suspect 
files found! While Adaware was de- 
leting them for me, it was back to the 
kids. Again No 2 daughter spilled the 
beans on her brother. “He downloads 
anything and everything off the net. 
You name it, he downloads it”. 

Now this kid is a real menace (they 
should have called him Dennis). If it 


















can be blown up, crashed, broken, 
dismantled .. . he’ll do it. The best 
time the family had was when he 
broke his arm and was in plaster for 
eight weeks. He’s that sort of kid. 

I tried, as calmly as I could, to 
explain the dangers of downloading 
f from the net. “Unless the source 
ou’re likely to get all sorts 
g your computer,” I 
et dozens of spam 


ndreds,” said 
: hy we keep 
getting ads for j 
popping up?” as 

“Porn?” asked 
showing obvious 
kids were being su 
you stop that happ 

I showed them 
ers in Outlook 
them that this 
spammers. “N 


















ock send- 


ye your email 
d. They change 
t slightly, almost 
ocking filter won’t 


been caught too.” I ex- 
ained how the other day I had a 
spam email come through similar to 
one I’d previously blocked. When I 
examined its properties, included 
were the words “bounce” and “block 
filter”. The spam factory knew that I 
had blocked their email and had 
bounced it, so it was automatically 
assigned a new name to get through. 
They are that determined. 

And only yesterday I discovered 
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yet another spin on spam. I received 
yet another unbelievably generous 
offer of something-or-other I didn’t 
want from the good ol’ USA. Not only 
would I never take advantage of the 
offer, I could never take advantage of 
it because it was “open to residents of 
the USA and Canada only” (they’re 
really clever, these Yanks, spamming 
the whole world with useless garbage 
applicable to America only!). 

But when I tried to block it, I found 
that they had put my email address in 
it as their own source address. So 
there was nothing I could block! As I 
said, spammers are determined. 

So we looked at the spam and put 


dresses as we could — at least that 
will slow the spammers down a little. 
Then I removed some of those pro- 
grams from the startup menu that were 
clogging up the works. 

Finally, I used a handy shareware 
utility called treesize.pro which gives 
a graphical and detailed report on what 
is taking up the space on the hard disk. 
Sure enough, most of it was his 
downloaded games (among other 
things!). And in many instances, mul- 
tiple installations of the same game in 
different directories. 

It didn’t take long to uninstall 
(where required) through the control 
panel and delete multiple installs. 


I was happy to find that it booted 
significantly faster and even happier 
to note that instead of the several 
minutes that it took to log onto the 
net, it was now only about 20 sec- 
onds including the dial-out. 

My mate was impressed, I have to 
say. No need for that new computer! 

Once again, I tried to explain how 
to use the ’net and, more importantly, 
what not to do. But I’m fairly certain 
the kid wasn’t listening. He was more 
interested in the fact that I’d cleaned 
out hard disk space. 

There was this gleam in his eye 
and I’m sure he was thinking about 
what he could download into that 
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be stopped unless enough people act. 


(a) NEVER NEVER NEVER take advantage of the 
spammer’s most generous offer to remove or unsubscribe 
you from their list. All that does is confirm that your email 
address is correct and that you are reading your emails. 
You'll be bombarded with more spam. 

(b) Apply a block to the spammer’s URL if it is one of 
the generic spammers (ie, someone @spammer’s 
name.com). Don't simply apply the block to the 
spammers email address because they will simply 
change some part of their email address to get past your 
block. 

lf the spammer is, say, someone @hotmail.com or 
one of the other public email organisations, block the 
email address and not the URL otherwise you won’t get 
any more emails from anyone else using that service! 

If you’re using Outlook Express (the world’s most- 
used email program) you'll find the block filter under 
MESSAGE — BLOCK SENDER. You can also apply a 
- block to newsgroups to block those pests who like the 
look of their own name in print and continually fill up 
newsgroups with garbage, much of which could be 
defamatory if they weren't hiding behind aliases! 
Incidentally, most public email services such as Hotmail 
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Finally, I rebooted the machine. 


What should YOU do about spam? 


Spammers cost YOU money. Every time you receive an unwanted email, you are paying t for the e 
download — in time, in your download allowance, etc. Do something about it. There’s a rather 
genteel acronym: “GOYA” (the first three words are get off yer... .). Well, do it! si tesiainilel wo 


5GB when I had gone. . . sc 












have their own spam blockers built it. Use them os 

(c) Complain, complain, complain. Some of Australia’s : 
largest ISPs are also some of the world’s worst when it - 
comes to spamming. You and | have to continually 
bombard them with the only thing they understand — lots | 
of email messages to their complaints department, about. 
them not filtering out spam. ae 

Many will simply ignore these emails but if enough 
people start sending enough complaint emails, it will | 
start costing them money by clogging up their syste 
Then they might then sit up and take notice. 

(d) Complain to your local member of Parliame 
to the Minister for Telecommunications. Governme 
have the power to do something about spamm : 
most things though they heed. a ro of a kick é ong Loe . 
them to do anything. se 

(e) Change email servers or even ISPs — and tell the 
old one why you are changing. Nothing speaks oe 
than lost revenue. : 

(f) Join one of the anti-spam organisations. Google. 

“spam block” or similar and you'll find several organisa- 
tions who are fighting the fight er the nels: 
Help them to help you! — 
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Notebook screen prices will crack you up! 





Notebook computers that are more than a 
few years old generally aren’t worth 
repairing, especially if the LCD screen is 
cracked. Recently, however, I was “trapped” 
into repairing two such machines. 


I don’t get involved in computer 
repairs all that often. That’s because, 
by the time a computer gets to me, it 
simply isn’t worth repairing. How- 
ever, that rule doesn’t always apply, 
especially ifthe computers aren’t your 
standard desktop models. 

Which brings me to the notebook 
saga. In the last few weeks, I had not 
one but two notebook computers lob 
in with exactly the same fault: dead 
screens. 

Well, to be truthful, they weren’t 
entirely dead. I could see that a small 
portion of the left side of each of them 
was working but that was all. And the 


reason was Clear — both had full-length 
cracks running top to bottom on the 
LCD panel. Once that happens to the 
LCD, it’s history. 

As with (I believe) pretty-well all 
notebooks, it’s easy to plug in a stand- 
ard VGA monitor and operate them 
that way. But while this might prove 
that everything else is still kosher, 
lugging around a monitor somewhat 
defeats the purpose of owning a note- 
book! 

Both machines were of the early 
Pentium (well, early compared to to- 
day’s speedhogs) genus. One was an 
IBM 600Z, a 300MHz machine, while 





LUGGING BROUND A MONITOR 
SOMEWHAT DEFEATS THE PURPOSE 


OF OWNING A NOTEBOOK 
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the other was an NEC 2650CDT, a 
166MHz model. The question was, 
with the price of notebooks haven 
fallen so far in the last couple of years, 
would these be an economic repair? 

The IBM belonged to Mrs Brien. Or, 
to be more exact, it belonged to the 
organisation for whom she was the 
voluntary secretary. It’s an organisa- 
tion I’m also involved with, so this 
repair was to be basically a love job. 

I think she was at least a little em- 
barrassed at having broken the organi- 
sation’s toy (by leaning on the screen) 
and wanted to fix it herself, rather 
than going through channels. She had 
already been to a repair agent and 
nearly died at the quote for the repair. 

Swallowing her pride, she came to 
me almost in desperation; could I do 
it cheaper, on the quiet? She would 
pay for it herself, rather than facing 
the wrath of the President and the 
committee. She was willing to spend 
amodest amount, say $300 or so, rather 
than fork out the almost $1000 she’d 
been quoted. 

The second machine, the NEC, came 
to me as “payment” for another job. 
Of course, I would have preferred coin 
of the realm but without wanting to go 
into the circumstances, I figured I was 
lucky to get the notebook, cracked 
screen notwithstanding. 

It was fairly well tricked-up for a 
machine of its type — extra memory, a 
selection of PC cards (once known as 
PCMCIA cards) and even some origi- 
nal software, with manuals. 

I reckon the NEC would have set 
the original owner back at least $5000, 
if not more. If I could get it working 
for a modest sum, I would have a nice 
little machine to play with. Maybe a 
bit slow by today’s standards, but nice. 

As I mentioned, Mrs Brien had al- 
ready had a quote for repairing the 
IBM. I thought I might as well try the 
same thing with the NEC. 

No go, from the genuine sources. 
They didn’t keep new screens for a 
notebook this old (1998, mind you!). 
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What about secondhand? “We have 
them from time to time but haven’t 
seen a 2650 screen in many months.” 
“Any ideas,” I asked? “They’re not 
worth repairing. Why don’t you buy a 
new machine...” 

It wasn’t exactly the news I wanted 
to hear. 

My next thought was to try the ’net. 
There are several places, especially in 
the USA, that specialise in notebook 
screens, mainly secondhand, through 
dismantling. They at least came with 
a guarantee even if they were on the 
other side of the planet. 

Late one night, when Mrs Service- 
man had finished playing Solitaire, I 
logged on to the ’net and typed “note- 
book screens” into Google (what a great 
search engine!). 

Sure enough, at least a dozen possi- 
ble sources emerged — as expected, all 
in the USA. But the prices they were 
asking were something else again: 
$US300, $US400 and more — and re- 
member, these had to be doubled for 
our little Aussie bleeder. And then I 
had to get them here and in one piece. 

Scratch that idea. Neither Mrs Brien 
nor I were willing to outlay that 
amount of money. 

What next, then? Did we both now 
own basically fairly useless (ie, old, 
slow) pseudo-desktop computers? 
And did I have to give Mrs Brien the 
news that she’d have to front El 
Presidenté and ’fess up? 


What about Ebay? 


And then I had another brainwave. 
What about Ebay? For the uninitiated, 
Ebay is the world’s largest on-line auc- 
tion and has an Australian site. Maybe 
I could pick up a couple of cheap, 
preferably dud, notebooks which still 
had intact screens? 

So I logged onto Ebay and... noth- 
ing! Searching for the particular model 
numbers yielded not a skerrick, even 
though there were notebooks-a-plenty. 
I called Mrs Brien and gave her the 
two lots of bad news. She took it very 
well and said that she appreciated my 
efforts — and to hang on to it, if I was 
willing to persevere . . . something 
might come up. 

Well, something did come up. A 
couple of days later I was on Ebay 
again and there was an organisation 
offering refurbished IBM notebooks — 
not Mrs Brien’s model number but 
close to it. And the bids were reason- 
ably low (around $300), even with 
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just a few hours to go. 

This was one auction where the 
seller was happy to identify them- 
selves —and even give a phone number. 
So I rang the company, (Cost Plus 
Computers in Melbourne) and asked 
for their technical department. 

The lady asked me what I needed 
and I told her I was willing to buy one 
of the IBM computers on Ebay if the 
screen was compatible with the 600Z. 
“No,” she said, “they aren’t”. 

As they say in the Toyota advert, 
“bugger!” 

But then she said “hang on asec, I’ll 
check with our tech — we might have 
screens to suit.” Just a few seconds 
later she was back. “Yes, we have some 
of those screens. $270 including post- 
age. Did I want one?”. 

It arrived the very next day, very 
securely packaged and protected. Fit- 
ting the screen was almost an anticli- 
max — about 10 minutes very simple 
work. I had read a number of 
warnings on the US websites 
about the potential (pardon the 
pun) for a nasty, possibly le- 
thal, belt from the fluorescent 
tube inverter used in these ma- 
chines (even when turned off) so I 
was very wary to use my best HT 
practices when handling this area (one 
hand only, rubber mat, insulated tools, 
etc, etc). 

But it was basically just a matter of 
undoing a few screws, unplugging the 
old screen and removing it, putting in 
the new and doing up the screws again. 

Fingers crossed, I turned the com- 
puter on and... Bewdy! I rang Mrs 
Brien and she was around in a flash! 


Now for the NEC 


OK, that was the IBM. How about 
the NEC. A few days later, I again 
logged onto Ebay. And sure enough, 
no 2650’s — but there was a “case and 
LCD screen, no mobo (motherboard)” 
being sold from, wait for it, Darwin! I 
checked NEC’s website: the one being 
offered was a newer, faster machine 
but otherwise had fairly similar specs 


Items Covered This Month 


IBM 600Z notebook computer. 
NEC 2650CDT notebook 


computer. 
NEC N4853 (48cm) TV set. 


Metz Kreta VT Stereo 7949 Ch 
687G TV set. 













——— 
seo. 
6g xT rr 








ad 
ele 


SS ree ete 
Bier @PETS: OFF 


— 70 
7 seruse: 
ne Pt usec 


LON &— 
7. 


mere 






cs i — 
Pele 





AND HAVE WOU NOTICED HOw 


THICK SOME OF THESE 


INSTRUCTION BOOKS ARE NOW F 


to my 2650, same screen type (TFT), 
resolution (800 x 600) and size... 
dare I risk it? Hey, what did I have to 
lose? 

I rationalised to myself that if it 
didn’t work, I’d put the whole lot back 
on Ebay and hopefully recover most, 
if not all, of my costs. So I bid for the 
lot and, after a short bidding war with 
someone else who obviously wanted 
it almost as much as me, eventually 
bought it for the princely sum of 
$108.00. If this worked, I was laugh- 
ing! 

After a day or so, the lady in Darwin 
who was selling the lot emailed me 
with her details. I rang her and ar- 
ranged a direct deposit, along with 
instructions to package it up very care- 
fully. I also arranged through a mate 
who works for a freight company for it 
to be picked up. 

It arrived less than 24 hours later — 
not bad from Darwin, I thought. Hope- 
fully, everything else would go as 
smoothly. 

Rule No.1: don’t tempt Murphy. 

Of course, it didn’t go smoothly. 
Getting the NEC apart proved to be a 
lot more difficult than the IBM. There 
is obviously a right way and a wrong 
way to do it and I chose what must 
have been the wrong way. There are 
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L CHECKED THE CRYSTAL 


FOR FAULTY JOINTS... 


hidden screws, there are keyways, and 
there are various bits to remove in the 
right order. I made a mental note of 
these as I disassembled it. 

Finally, I was at the stage where I 
could unscrew and unplug the cracked 
display. I compared this and the new 
one and my initial observations were 
positive. The plugs and sockets on 
both were identical, as was the overall 
size. That’s a good sign. The bad sign 
was that the mounting screw loca- 
tions were different — not much mind 
you, but different enough. 

Even so, I managed to get a couple 
of screws into the mounting holes to 
hold it (just enough!) in place. There 
was little point in reassembling the 
case ifit didn’t work so I rechecked all 
the connections and gingerly turned 
it on. 

Oh, happy day! I have never been 
so glad to see the Windows logon, 
complete and in beautiful living col- 
our! I checked the basic operation of 
the machine and then turned it off, 
ready for final reassembly. 

Of course, my mental notes were 
now nowhere to be found (perhaps I 
had powered down my brain without 
hitting <control-s> first?) but I did 
finally work out which bit went where. 

One problem was that the screen 
was in a slightly different position 
and the left edge was hidden by the 
front of the case. So I had to move the 
display over a few millimetres (not 
easy!). Another problem was that I 
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must have damaged some of the retain- 
ing lugs getting the front off the dis- 
play because it no longer stayed locked 
to the back. 

I hate to admit to such a blue-and- 
white striped apron approach but a 
tiny dollop of super-glue cured that 
problem (I hope I don’t need to get it 
apart again!). 

In use, about the only difference 
I’ve noticed between the old and new 
screens is a lot less brightness control. 
But where it’s set is more than ad- 
equate for me. And just to prove the 
point, I’ve written this on it! 

So with a bit of perseverance, a bit 
of a gamble and finally (for me!) some 
good luck, I was able to get both note- 
books working again for not too much 
money. 


Mrs Lawrence’s NEC TV set 


Mrs Lawrence was having problems 
with her 8-year old NEC TV set. This 
was a 1994 model N4853 (48cm) set 
which used a Thai-built MM-1 chas- 
sis and PWC-3850A PC board. She 
complained initially that the colour 
went all pink, then the set intermit- 
tently wouldn’t start and now it was 
finally dead. 

I advised her that it was better — not 
to mention cheaper — to bring the set 
to the workshop rather than vice versa. 
Alternatively, I could pick it up for a 
modest fee but she opted to get her 
son to drop it in. 

When I removed the back on the 





workshop bench, I really couldn’t im- 
agine that it was going to be very diffi- 
cult to fix. The set was, to all intents 
and purposes, dead but the switch- 
mode power supply was working and 
supplying healthy voltages on both 
the high and low output rails. I didn’t 
have a service manual but I did havea 
poorly photocopied circuit, with no 
voltages marked on it. Based on simi- 
lar circuits, I guessed that the two 
voltage rails should be at about 115V 
and 20V respectively and this turned 
out to be pretty well spot on. 

There was 115V on the collector of 
the horizontal output transistor (Q902) 
and also on the horizontal driver Q901. 
And that meant that there was no 
horizontal drive from pin 37 of the 
jungle IC201 (TDA8362). 

Ichecked the crystal for faulty joints 
before measuring the supply voltage 
to pin 34 of IC201. This showed that 
there was no worthwhile voltage to 
power up the oscillator. Normally, the 
supply voltage is derived from Q106’s 
emitter and this transistor has its col- 
lector connected to the 20V rail via 
R194. Q104’s base is controlled by 
Q105 and pin 31 of IC101 (an M37- 
210M3 microprocessor), to power the 
set up from stand-by. The problem 
was that Q104 wasn’t being control- 
led. 

I checked and replaced Q2001 and 
Q2002 as a matter of course. They are 
part of the EHT/x-ray protection cir- 
cuit from pin 2 of the horizontal out- 
put transformer and they can give trou- 
ble. Microprocessor faults can be tick- 
lish and expensive to fix, so the trick 
is to concentrate on the easy and cheap 
solutions first. 

I started by measuring the +5V rail 
(Vcc) to pin 27, which was correct. I 
then measured the reset voltage at pin 
30, which was very low. This is de- 
rived from the collector of Q104 via 
R192. There was 8V applied to the 
emitter of Q104 but only 4V or so at 
the collector. Similarly, the base of 
Q104 was low. 

This looked straightforward. It 
could really only be the transistor, 
R191, zener diode ZD101 (7.5V) ora 
load that was causing these voltages 
to be so low. Sometimes it’s just 
quicker to replace parts rather than 
measure them so I changed the tran- 
sistor and R191 (47kQ) but neither 
made any difference. 

I didn’t have a 7.5V zener diode in 
stock for ZD101, so I thought I’d give 
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it the best test I could devise. I re- 
moved it and connected it to my power 
supply, which is current and voltage 
controlled. With the cathode con- 
nected to the positive and the current 
set to nearly minimum (this is only a 
0.5W device), I turned the voltage up. 
When the current meter was just on 
the verge of reading, I checked the 
voltage — it was spot on at 7.5V. In my 
book, that meant that the zener was 
working properly. The only problem 
was that back in the real world (ie, in 
the circuit), it wasn’t. 

I resolved the problem a day later 
when my stock of 7.5V zeners was 
replenished. I popped in a new one 
and this part of the job was fixed. 

Now I had a picture but it was in- 
deed pink, which meant there was no 
green. I examined the CRT socket 
board and could see it was full of 
doubtful joints. Resoldering R908 re- 
stored the missing primary colours. 

I put it aside to soak test and no- 
ticed that, after a while, the purity 
was wrong. I degaussed the screen 
and put it down to someone carrying 
a magnet near the set. The next day I 
switched the set on and it went “bang” 
in an embarrassingly loud way. Back 
it went onto the bench. 

One problem with this set is when 
the back is removed, the PC board 
sticks to the rear half of the shell but 
the leads to the speaker and degauss- 
ing coils, etc are still connected to the 
front half of the shell and the tube, 
causing stress on the connections. 

In this case, though, the set was 
dead because the dual posistor (PTC) 
had died and taken the fuse with it. A 
new one soon fixed this but after I had 
put the back on again and tried it, 
there was even more trouble. There 
was now no sound, so it all had to 
come out again. The ridiculously short 
loudspeaker leads had finally been 
pulled too hard and broken in two 
places, one at the loudspeaker and 
one at the PC board socket connec- 
tion. 


Change in attitudes 


Readers who have been reading this 
column for a long time will have no- 
ticed how customer’s attitudes have 
changed over the years. 

Technology has become so complex 
and yet, at the same time, so cheap. 
This double whammy really means 
we no longer have the luxury of fitting 
an exact cause to an effect; one just 
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REPAIR. METHODS 
ARE CHANGING TOOdce0 


has to accept that this is just the way it 
is and move on. Customers are now 
more demanding than ever before, 
expecting more for their money and 
being fully aware of their rights. 

In the black and white TV days, we 
would have been happy if a TV set 
had only broken down three times a 
year. Now we are bitterly disappointed 
ifa colour TV set breaks down once in 
three years and this is despite it being 
at least a fourfold leap in complexity, 
technology and performance — all at a 
fraction of the cost of black and white 
TV sets. 

Repair methods are changing too, 
with some of the emphasis now on 
software monitoring — either that, or 
immediate disposal. Very few new 
VCRs are worth repairing now, the 
only exceptions being hifi and Super 
VHS models. Many DVD players are 
also uneconomical to repair and small 
34cm TV sets have become “throw- 
away” items. 

More importantly, installation of 
new equipment is becoming a growth 
area. New equipment generally is now 
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so much more complex to install and 
the setting up methods can vary widely 
from one brand to another. Indeed, 
some equipment can take an enor- 
mous amount of time to set up, often 
due to its complexity but sometimes 
because the setting-up method is cum- 
bersome. 

For example, to skip all the unused 
program sites on some Panasonic 
VCRs, it can take up to four separate 
commands to navigate through 100 
programs. Many people just opt for 
the auto installation, which invari- 
ably means the channels don’t corre- 
spond with the numbers on the re- 
mote control. 

Another drama is digital TV co- 
channel interference with the VCR 
and working out how to turn off the 
RF output (if available) and use only 
AV leads. 

I heard of a case recently involving 
the installation a European TV set. To 
do this, it is necessary to get into a 
menu, and the first question is, natu- 
rally, “What language do you want to 
read?” After selecting “English”, it asks 
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which country you reside in. Easy, 
you say? The problem was that Aus- 
tralia (CCIR system B/G) wasn’t of- 
fered as an option and selecting either 
Germany or Britain didn’t help much. 

In the end, the technician used a 
variety of different countries to tune 
in the Band IJ, Band III and UHF chan- 
nels. He did this on a channel-by- 
channel basis until he had them all in. 
Madagascar was used for Australia’s 
channel 2! 

I suspect there was probably an 
easier way but he reckoned he couldn’t 
find it in either the instruction book 
or the on-screen help. And have you 
noticed how thick some of these in- 
struction books are now? There just 
isn’t time to read through one on a 
home service call — but the customer 
expects me to know everything about 
it! 


Metz stereo TV set 


Getting back to the bench, I had an 
interesting set brought in recently. It 
was a Metz, made in Germany. More 
exactly, it was a Metz Kreta VT Stereo 
7949 Ch 687G with a 66cm tube — 
about 10 years old, I think. It was one 
of the first of this brand I had seen and 
it came in with the complaint of no 
picture. 

The fault wasn’t difficult to diag- 
nose. The tripler had been arcing and 
had died. The replacement took a 
while to get from overseas and it wasn’t 
cheap but I thought that would be 
that. As usual, it wasn’t—I still had no 
picture. 

First, I checked the EHT. This was 
OK at 29.5kV and I could see that the 
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CRT filaments were alight (I meas- 
ured 6.3V across them). The screen 
voltage (VG2) varied from 400-1000V, 
the HT was correct at +163V and there 
was 210V applied to the CRT base. In 
addition, there was +12V on the first 
grid of the tube. 

I then tried my dangerous and to- 
tally inadvisable trick of momentarily 
shorting a CRT cathode (any colour) 
to chassis and observing the screen. 
(This is particularly dangerous on a 
set like this with complex push-pull 
automatic greyscale tracking video 
amplifiers.) Despite this, the result on 
the screen brought good and bad news. 
It was good news because the screen 
was full and the vertical deflection 
was working. On the other hand, it 
was bad news, because it was a dull 
greyish raster no matter what colour I 
shorted. 

I was expecting an intensely col- 
oured raster at least. 

The only thing I hadn’t checked 
was the CRT focus circuit where I 
would expect the focus potential to be 
about 4.5kV. Checking this was diffi- 
cult because the 4.5kV cable from the 
tripler is very effectively insulated 
right up to and over the focus pin base 
on the socket. I overcame this by us- 
ing a single strand of very fine gauge 
wire which I managed to wrap around 
the focus pin on the CRT, before re- 
placing the CRT socket. I attached the 
other end to my EHT meter. 

“Dodgy” is the best word to de- 
scribe all this. What’s more, my home- 
made EHT meter is 10nA fsd (1kQ 
resistance) and is fed via 2 x 130MQ 
resistors, so it would still create some 








loading on this supply. Other prob- 
lems involved insulation, sparking and 
residual charges. Anyway, my make- 
shift “focus meter” read zero volts. 

I disconnected the tripler wire from 
the CRT focus pin and connected the 
EHT meter to this lead. This time I 
was cooking with gas — now I! did have 
4.5kV. So how was it being pulled 
down when it was connected to the 
tube? With the socket off the tube 
neck, I checked the resistance between 
the focus pin and chassis. It measured 
completely open circuit with my best 
ohmmeter on the x100kQ/volt range. 
But this was a low voltage test and did 
not necessarily tell the true story. 

Normally, I would have simply fit- 
ted another CRT socket but this one 
was unusual and quite small; smaller 
than anything likely to be available 
locally. And the customer was getting 
tetchy about the time since the job 
started, so ordering a new one from 
Germany wasn’t really an option. 

Using a pair of sidecutters, I hacked 
my way into the focus spark gap hous- 
ing to have a sticky beak. Fortunately, 
this revealed that all the inside was a 
mass of black carbon — it was like a 
bomb had exploded inside. Obviously, 
it had been sparking severely. I cleaned 
out the carbon as best I could, re- 
moved the chassis half of the spark 
gap, filled it all with silicone rubber 
and let it set. 

Late the next day, I switched the set 
on and the picture, after slight adjust- 
ments, was now perfect. My theory, 
for what it is worth, is that an insect 
probably crawled into the spark gap 
and caused the sparking. Gradually, 
as it became carbonised, the current 
drawn became excessive, causing the 
tripler to overheat, crack its insula- 
tion and finally fail. sc 





MINI SUPER 
DRILL KIT IN 
HANDY CARRY 

: CASE. SUPPLIED 
WITH DRILLBITS 
AND GRINDING 
ACCESSORIES 
$61.60 GST INC. 


www.siliconchip.com.au 





“a SEPTEMBER 


Video Doorphone RS232 Autoranging DMM 7 LED Ultra Bright 
This modern, slimline video intercom system will ay | Head Light 
you identify callers without them knowing. The | 
















/ , | This ultra bright 
external unit features a black and white CMOS camera | With the ability to tS | headlight features 
with Infra Red illumination to see in the dark. The | analyse and store 4 Se : | three different 
internal unit houses a 4" monitor, the handset, bet | information on your en | | modes of 
control buttons. Can control = ; oe ~ | home or notebook computer, this | illumination, 
electronic door strikes, | | meter is ideally suited to laboratory | ranging between 

; (LA-5078) and can connect up | or field work. Features include 30min | 1,3 and 7 LED 

‘ to 2 extra receivers /monitors. | Auto Power off & Relative | operation. It has 


| | Measurements, which allows a value 
| to be stored into the meter's 
memory, then compared to a new 
*, | | data value. Includes protective 
© | rubber holster, RS232 cable, 
- | temperature probe as well as 
| standard probes. See Cat Pg. 182 for 


$299 50 full details and specs. 


Extra Receiver Available $69.95 InfraRed USB Converter ’ 
cat.ac-3415 $239.50 Recordable Media for Mobile Phones ew Pao uaa 


f L | | This handy device will enable you to store, edit, and add 
Kotelyzer Ha ndy Pro Gas rom aser: _ | details from your PC to the Phonebook on-your mobile 


phone. Compatible 


Soldering Iron E | eal ori 
_ -90Min CD-R | popular mobile 
( " | Due in Early September | Phones which 
es $1 35ea data transfer, it will “a 


| an adjustable — 
| head strap for that hah hed 


hands free use, with vertical angle 
| adjustment, and a water resistant housing. 


$64.95 
























| support InfraRed 


f 






4 t Hae | enable easy 
NEW PRODUCT@ | maintenance of your 
mobile's phonebook. 
Made in Japan, this superior gas soldering iron is | DvD +R | Supports: Motorola L 
compact, easy to handle and doubles as a hot | Due in Early nerener series, Nokia 8210, , » : 
blower and flame torch. A small tank window lets $1 1. 95ea_ | Ericsson 8 series, Siemens S25 series 


you to see how much gas remains in the tank 


Supplied with protective cap with pocket clip, NEW PRODUCTS pease Cat. XC-4831 $79. 9 5 







1mm soldering iron tip, hot blow tip and : 
instructions. Ignite using a cigarette lighter or | ra seme PC Secu rity & NEW PRODUC 
similar. | In Stock Now! 1 ° 
eEquivalent to electric iron watts: 20-60watts. 5} Encryption Key_ 
Approx. 500°C Cat. XC-4724 $1 4. 95ea" | Secure your PC against 


| *Hot Blower: 650°C 





| unauthorised use. This tiny 
Mini USB Optical Mouse _ device is no bigger 
Cat. TS-1280 _ $69 ‘ 95 | ‘This mini optical 1 Mouse Taree | than most car keys, 
| measures only 65(L) x yet when installed on 


? 4A G H i Wi reless AV Sender | 30(W) x 15(H)mm. your computer gives you total control over 


‘ IC ti a machine security. The system uses a hardware 
with Remote Control Extender | USB port and is | key that plugs into your USB port and software, 
Share 


| compatible with supplied with the package to provide high-level 
your video NEW PRODUCTS | PC and MAC. It will security of encrypted files, logons, and dial-up. 


































i and audio | work on virtually any Cat. XC-4838 | $399 
signals all | surface : 
over the | including your . 
house “laptop wrist Twin Underwater 12 Volt 
without | fest. 10 Watt Halogen Lamps 
he hassl : a ea 
orancie | Brighten up your fish NEW PRODUCT | 
wires to | pond, fountain or 


| terrarium with our 

| twin halogen lamp 

| and transformer set. 
| Comprises two 

| halogen globes on 


the other rooms. This powerful 2.4GHz audio/video 
sender - with IR remote control repeater - has a powerful 
10mW signal that enables crystal clear reception of cable 
TV in a room away from the cable TV set top box! - You 
can even use your cable TV remote control in another | 
room, as the unit's repeater transmits the signals from | 400mm fly leads 
your remote back to the source device! attached to a 1.6 mtr lead and 


. |a detachable transformer. The 

AI ES $ 1 99 | globes are sealed inside glass 
- 4 F 13 dia x 75 | : 

Extra Receiver Units Available ‘ieaeadaalntlcaniabhs aiglae 


cat. ar-ieie $109.50 $19.95 
FREEGALE: EOR- ORDERS New Products - please check that they have arrived in stock 


Please phone ahead and check that the new products you are after have arrived 
1 8 O O O 2 2 8 8 8 in your store before driving across town. 














Sine Wave Inverters 12V-1000W/24V-1500W Multimedia Cards (MMO. 


Electrically Isolated Power t ech | 





| These are some of the most sophisticated 

| Sinewave Inverters we have seen. 
| Designed to be used in fixed 

| 

| 

| 

| 







| for high capacity 
installations, they offer high 
performance, electrical isolation 
between battery and mains 
voltages, and durable metal 
construction. They feature high efficiency, 
| fan cooling, short circuit protection, battery reverse 
protection and overload shutdown. They offer the = 
best in reliability & safety. For details see page 137 of our 2002 catalogue. 


| 10O0OW 12V 1ISO00W 24V 


EE $1099 ee $1395 
neste DJ Mixer 
| Ta 


| This stereo mixer 

| features removable 

| cross-fade slide control, re 8 a4 
| LED VU meters, oe. 

| dedicated gain controls ie 


| for each channel, cue level and mixing controls. 


| MP3 players etc. 
| 32MB 


'64MB 

























This meter shows 
two separate 
displays of 
measured rainfall, 






| These multimedia cards 
| offer a rewritable, non- 
| volatile storage medium 


| portable devices such as 
| digital cameras, PDA's, 


» $69.95 
(ae 51 19.95 Only $69.95ea 


69 Channel UHF CB-Band 









Handheld Transciever 


These transceivers can provide 
| up to 1km range line of sight. Its 
| lightweight and compact 
| construction make it the perfect 
| companion. Supplied 
| with belt-clip and 
| instructions. 








Cat. DC-1020 


Scoop Purchase on 
High Quality Headphones 


| Features a 5metre extra long lead 
~ | with individual volume control, and 
Be |a 3.5mm gold plug. The headband 
is lightweight, fully adjustable and 
_ | has cushioned ear pads. 
_ | Excellent value at only $8.95ea 





SSR 


























plus accrued data 
reading. Rainfall 
collector is connected via a 10 metre cable. Either 
display can be reset any time. See Cat. Pg. 327. 


$79.95 


Wireless Digital Rain Gauge 
with Thermometer _ 


Accepts both phono and line level inputs. 
Features mains power and line level outputs. 
| See Cat Pg 241. 


Em $99 


2-Input Stereo DJ / 
Multimedia Audio | Mixer 





Supplied with 
volume control. 


$8.95ea 
PC Supercooler With 
















| | This 2- : 
ae Biv enoovcn Mee 
| stereo | | Features a two channel 


| A combined rainfall meter 
| and indoor thermometer, 


| which requires no wiring or 2 | 
| mains power. The rainfall Fi ; 
| collection well transmits i 
| data to the digital display. : 4 
| See Cat. Pg. 327 & _ 


EE $119 2 


thermometer which 
can alarm above 
preset temperatures, 
twin cooling fans, and : 
two temperature probes 
which can attach to any component. 


See Cat. P40. $89 9 5 


| mixer 

| accepts 

| both line 

| and 

| phono 

| level inputs. Features LED level indicators, 
separate channel level faders, cross fader, cue 

| level and mic level controls. Removable rack 

| mounting brackets and 

| 12VAC plug pack included. - 

| See Jaycar Catalogue. Page 241 


$99 


USB to Parallel Printer Converter 


Connect standard (IEEE- 1284) parallel 
printers to PDA's and Notebooks with 
| this compact and high-speed 

| converter. 









. XC-5025 





CCFL Tubes (Mini Cold Cathode Fluorescent) 


These flickerless fluoro tubes produce an incredible amount of light for their tiny size 
of just 4mm dia. We have 2 different lengths 100mm and 300mm, with 5 colours to 
choose from. You can put them behind air vents, under dashboards, above stereos, 
around sub boxes, under seats the list goes on. Each tube is powered by a small 
inverter that draws around 370mA of current and you require one inverter per tube. 
Each inverter is powered by 12V. So brighten up your car today the CCFL way. 


| 
‘Was $59.95 Save le 
Cat. XC-4830 


Now $49. 95 


USB to RS-232 Converters 





CCFL TUBES 100mm $11.95ea 300mm $19.95ea 









New 
Technology 


: Mebbes . SL- Cat. SL-2880 

| Use any RS-232C serial devices via the sll Cat, Breen ee SL-2881 
| USB port. Transfer speeds up to 115K RED Cat. SL-2861 va F 2502 

I cat.xc-4335. pans a4 poems a. sL-2e84 

| GREEN at. SL- retinas 

| USB TO DB9M UV Cat. SL-2865 Cat. SL-2885 

| 


Cat. XC-4836 





‘USB TO DB25M 
Was $84.95ea. Save $10ea. 


Now $59.95ea 


| 





CCFL Inverters to Suit: 


100mm Cat. SL-2868 $9.95ea 


- ae 
300mm Cat. SL-2888 $12.95ea Gael Ps 


- then let our store come to you! 


www.jaycar.com.au 
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OVERNIGHT DELIVERY AVAILABLE* 


1800 022 888 












Surveillance Deal_ = | | Pan/Tilt/Speed Dome 
[Buy é a complete surveillance system from Jaycar Electronics Store Display Sellout! 


| and you will now save money. There are 2 discount levels & 










| Units are display models. All are in 1 good 

| working order with 12 months warranty. 
| Pan/Tilt BREW Speed Dome 

| Camera with are 


| Was $449 Save w $329 
feat 0c- 3210 


| available depending on the size of the system purchased. 


| | -LEVEL 1 
e® A time lapse 






| Spend $700* (with discount) and we will supply 
| the equipment needed at our 1st catalogue quantity 
urchase price break. This saves you up to 10%. 
LEVEL 2 







VCR, digital 
| Spend $1200* (with discount) and you move to the 2nd video recorder and | Pan/Tilt Colour s eed Dome 
| catalogue quantity purchase price break. our 16 channel Camera with 
| This saves you up to 20%. 


eens 


multiplexer canbe —_| Was $739 Save vit $ 
| The $700 and $1200 figures are after the discount has been added to the deal! Cat. OC-3215 N OW 499 
| applied. IE goods total before discount would be around $800 


| and $1350. Goods included in the deal are: cameras, lenses, jae eee 4 Channel gous Controller 
| power supplies, processors, monitors, brackets and cables. | for Sp eed Dom 


| Wi 259 S 30 
24Hr Time Lapse rca 0.2200 Now $1 49 





960Hr Time Lapse VCR _ 
[This brilliant Video Recorder | Panning Camera Base Oo 
| | machine will | Make your surveillance more efficient and Pre © Quantities strictly 
| record up to | Was $179 Save 39) the one camer limited call stores first 
| 960HRS onto § | Now $129\ 
| one E-180 [Cat OC-3206 | 






| tape. Recording 
| times can be set to different length 





| Controller for Panning Camera Base 








| and can be triggered by PIR's, alarm | If you don't need the extra features of | Was 989 Save $30 Now $69 
| pianaleend cehers: More thaivone | the 960HR Time Lapse VCR, then this 
| ‘ ; | ‘i : 
| machine can be linked together to record | Model will do the trick. vk ‘ 
: eccumntae aetheane crew tape, the | Features include 24Hr Recording, High 4 Channel Digital Surveillance DE 
| recorder can be set to automatically | eg pe and One cal pte oll Video Recorder DVR 40GB Hardrive Included 
| rewind, and record over the previous | {1,2,0r 3 minute intervals). See Cat Pg 
(Sothglart crporce ne” Secrasinsre tren peroeaenicas 
Up to 960HR record time. | Was $899 Save $100 





| Disk Drive, external triggering, 


| Four Head Helical Scan Azimuth System N $79 | NTSC or PAL capability and 
» $899 OW | password protection settings. 


| The removable hard drive is 
| compatible with our Cat. XC-4670 removable carrier, so the drive can be 


Dome Style Colour | installed into a PC for further viewing and editing with the software 


provided. Contact our sales aaINNPIE f $1 995 


staff for further details. 
Pinhole Colour CCD Camera 
in Metal Case with Audio 





Pro Aluminium External Camera 


Housing with 24V Heater _ CCD Camera 
[Adapt this  RSNeteyrat tren | High quality colour CCD 
weatherproof | 


enclosure to 









| dome camera has 380 TV 
| Line (512Horiz) Resolution 
| and utilises a 1/4" Sony 





















| sensor chip. Auto white-balance and shutter | Uses a ‘Sony ‘CCD Image Sensor and 

pangs ofCCD ae | speeds from 1/50 to 1/100,000 of a second. | can be hidden just about anywhere. adh y PRODUCT ai 
[an intern It features ee Requires a 12VDC regulated power supply. | This camera is ideal for surveillance use and 

es nie . rear a which'tan | Use our MP3011-12VDC | can be hidden from view, as the pinhole 

ae se o se ee ence | 300mA Regulated Adaptor! | lens only requires a 1mm-diameter hole for, 

| g $239 | viewing. Audio is via an on board Electret 

$69 95 | microphone. 
Dome Style B&W a ~ $219 
B&W CCD Camera in CCD Camera _ 


Metal Case with Sony 
Sensor é and Audio 
| ben low Lux sensor, ‘down to 


| Samsung Image Sensor ; 7 B&W. Bullet ‘Style ( CCD ) Camera 


|in a black dome cover. 
|Was $109 Save $10 | Meee Ee 0 Case. 





| Was: $169 Save $20 ~ $99 $1 49 
———— $1 49 Dome Style Colour 
B&W CCD Camera in CCD Camera _ Pinhole Colour CCD Camera ih 


[Features an adjustable 


Metal Case with Audio Metal Case with Audio 


[ —__— | focus lens and black | Requires just a 1mm Plugpack 
[High ‘Quality 1/3" Samsung | dome, cover. viewing hole. i 

| Image Sensor. Was sae Save $2 | Was $31 19 Save $20 C, Suit CCD 
|Was $109 Save $10 ameras 





_- 


Infrared Light : CCD Cameras $1 99 


| 12VDC 300mA 
| | regulated plugpack 





$99 




















































| for CCD Cameras. 
. [Use this. light to let your ‘CCD | 
BaW CCD Pinhole | camera see in the dark. B&W CCD Camera with Infrared 
Camera in Metal | Range approx. 5m. < —. Illumination 
Case with Audio | Requires 12.5-13.8V §< WM 
ole on ss | @300mA ii [IR Illumination for 0 Lux — 
[Requires just aimm Was $42.95 Save io = | conditions and a Samsung 
Wasi hole | Image Sensor. 
|Was $109 Save $10 $37. 95 ‘Was $109 Save $10 
$24.95 
99 $9 









OVERNIGHT DELIVERY AVAILABLE* Can't make it to one of our stores - then let our store come to you! 


1800 022 888 www.jaycar.com.au 























High Quality LED Torch with 
Dimming and Flashing Feature 


Outdoor UHF 


Hi/Lo/VHF Triplexer 


eTREX Handheld GPS 














This torch is microprocessor 
controlled with a 
flasher and 
dimmer circuit 
built in. It's 
powered by a 9V 
battery, has a 
stainless steel case, 





$49.95 


NEW PRODUCT @ 


and a soft plastic handle. Made in Germany. 
Size 93(L) x 39(Dia). 


Hi/Lo/VHF 
input or a 
diplexer for 
UHF/VHF and 
have one cable 
from the 





Half the price!!! 


Mounts directly onto the TV 
mast. Can be used as 
a triplexer for UHF 


antenna to yor home. 


Cat. LT-3013 


Sound Activated Baby Cot Light 





This light is just the thing for anyone with a 
newborn baby, or child scared of the dark. The light 
can be sound activated. When your child starts 
crying at night, the light will automatically switch on, 
and stop you fumbling in the dark for a light switch 


NEW PRODUCT @ 


when coming to their aid. 





Cat. ST-3029 


$19.95 


Secret UV Glow Pen 


With this Write and Light UV 
glow pen, you can 
write notes and 
messages in 
secret. The pen 
uses an'Invisible 
Ink' which can only be 
seen under UV light. Simply 








paper for best results. 


$9.95 


Press "N" Peel 
PCB Film 


It's Back! Keyring 
Screwdriver Set 
Small enough 





Simply 
photo- 

copy or 
laserprint 
your PCB 








have a 5mm slotted and 
#2 Phillips driver. 


$2.95 





100W Soldering Gun 





The tip can 
reach full 
temperature in 
seconds - great 
for fast jobs - with 
a maximum of 12 
seconds on anda 
minimum of 48 seconds 
off. Trigger controlled and } 
features a solder joint illuminator. 
240V mains powered. 

Was $29.95 Save $5 


$24.95 





Cat. TS-1425 














NEW PRODUC 


write your message with the special pen, and 
when you need to read it, shine the small UV key 
ring torch onto the note and instantly your 
message appears. Ideal for leaving secret 
messages on post-it notes. Use coloured 








artwork, cut to size, iron 
on, and etch! Simple. 
See Pg 108 for details. 


Cat. HG-9980 _ 

















| local Jaycar store for full 





Cat. DC-1050 _ 


$349 


CHECK THE GREAT PRICE 
Save on Duratech 240V Soldering Irons! 


details. 


|The GARMIN eTrex is an entry level unit for outdoors 

| enthusiasts. It features easy operation, strong 
performance and value for money. All information is 

| accessible via the 5 side mount buttons, on a well 
presented, backlit LCD screen. Housed in a rugged water 
resistant case, the eTrex will go anywhere. Ask at your 


NEW PRODUCT 4 





$7.50 


25 Watt 
Was $19.80 Save $4 


Cat.TS-1465 — 


40 Watt 
Was $27.95 Save $6 


|Cat. TS-1475 
80 Watt 
| Was $32.95 Save $8 


Cat. TS-1485 





Soldering Station Deal 


$15.80 


$21.95 


$24.95 


Fully approved, has a stainless steel barrel, and orange 
cool grip impact resistant handle. 










} 








200g roll of Solder 
Desolder Pump 
Deluxe Tip cleaner 


What a Flop! 


Buy this gett Anti Static Temperature 
Controlled Soldering Station for $269.95 





Cat. TS-1440 


JAPANESE MADE 


Cat. TS-1510 


Or 


Get these free: 


Cat. NS-3005 Worth $6.95 
Cat. TH-1860 Worth $11.25 jaa 
Worth $12.95 ‘ 200 









$34.95 





$49 





We thought these would be a hit, but 
we were wrong! They feature input 
lockout shutters to stop your leads 
plugging to the wrong sockets. So 
grab a bargain on one of these 
meters! Fantastic specs - see 2002 
catalogue. Limited Quantity. 


Autorangin 
esurrey DMM 9g 





Programmable Digital LCD 
Display oe, Station for $199 


_ Cat. TS-1400 











Quick Connect Pack 
Contains , 
160pieces of 
assorted 

connectors and 
crimp plugs. 
See Cat Pg 73 | 
for what's 


inside! 
Was $19 Save sa 05 






2001 was 2s $85 & 2002 was $65 2001 was $79.95 & 2002 was 5 $59. 95 mw $1 4.95 
Cece $49 












OVERNIGHT DELIVERY AVAILABLE“ 


1800 022 888 


Save on Rechargeable Ni-Mh Batteries - September epee 


AAA 650mAh Nipple 
AAA 650mAh Tags 
AA 1650mAh Nipple 
AA 1650mAh Tags 
AA 1800mAh Nipple 
Sub C 2700mAh Tags 
C 4500mAh Nipple 
D 8000mAh Nipple 
9V (8.4V) 200Ah 

AA 1000mAh Nipple 
AA 1000mAh Tags 


4/5. A 1800mMAH 
Ni-Mh Battery 


Cat. 
Cat. 
Cat. 
Cat. 
Cat. 
Cat. 
Cat. 
Cat. 
Cat. 
Cat. 
Cat. 


Normally Buy 4+ Buy 10+ Buy 20+ 
$B-2444 $3.59 $3.15ea $2.75ea $2. a5ea SS 
SB-2446 $3.78  $3.30ea $2.95ea $2.55ea 
SB-1700 $4.50  $3.95ea $3.60ea $3.20e0 
SB-1702 $4.75 $4.15ea $3.75ea S20 
SB-1705 $5.95 $5.25ea $4.75ea $4.35ea 
SB-2447 $8.95 $7.95ea $7.45ea $6.95ea 
SB-2429 $14.95 $13.95ea $11.70ea $10.95ea 
SB-2449 $24.90 $22.95ea $21.95ea $20.95ea 
SB-2467 $14.95 Sept. Only $12.95ea Buy 10+ $10.95ea 
SB-2455 $3.35 $2.95ea $2.60ea $2.30ea 
SB-2457 $3.59  $3.15ea $2.75ea $2.45ea 


Solder Tags Size 43(H) x 17(Dia)mm 
Cat. SB-1718 $8.95ea 


NEW PRODUCT | 
































Can’t make it to one of our stores - then let our store come to you! 


www.jaycar.com.au 








High Quality ComCord Audio Video Leads Party Speakers 
| 3.5mm Stereo Plug to 2 x RCA Plugs Great Sound, at an Excellent Price. 
| | See Cat Pg 235 for details and 








| 1.5m 3.0m a specs. Techstore shoppers - get a 
| Was $14.95 Save $3. Was $16.75 Save $3.80 a _s : quote on freight first. Price Per Unit 
~S " 
12" Pa ker 
"$11.95 $12.95 Power HeeaE TOONS 
| Was $159ea_ Save $15ea 
| 3 x RCA Plugs to 3 x RCA Plugs | Cat. CS-2512 | $144ea 
| 1.5m 3.0m 


Was $29.95 Save $4 Was $34.95 Save $5 om ee ee 


‘Was $209ea_ Save $20ea 


$25.95 $29.95 $189ea 








| Fibre Optic — PCB Etching Tank NEW PRODUCT 
1.0m Om | Make PCB Etching easy with this PCB Etching Tank 
| Was $19.95 Save $4 Was $27.95 Save $5 \deal for etching PCB's up to 200 x 250mm in size. 
1 The tank is thin, so it uses less solution to cover 
t. WO-7260 | . : 
os at i more area. Suitable for single or double sided PCB's. 
| $25.95 $29.95 PCB Clips and hooks are provided, so inserting and 
| removing your PCB's in the solution is easy. 
| Scart Plug to 3 x RCA Plugs | Supplied with stands which can be screwed to a 
| 1.5m bench for extra stability. 






| Was $29.95 Save $5 ' DUE EARLY SEPTEMBER 

$24.95 $49.95 . 
Mini Indoor Fogger 

| Just place the fogger in ~ Etch your own PC Boards Booklet 5 in 1 USB Card Reader / Writer 


| water and watch as 

| clouds of condensed 

| vapour float on the 

| surface of the water 

| and tumble over the 
sides of the 
container. Looks 

| fantastic in a 


| Need just one or two printed [_._______=emj + 2 Port USB Hub 

| circuit boards, for a magazine : 
project or a prototype for 
your latest design? It's not 
too hard to etch your own 

| single-sided or even double- 
sided boards, especially if 

| : . you have access to a 

| terrarium or fountain photocopier, or a PC and 
and adds a wondrous laser printer. In this tech 
effect to flower arrangements. update we tell you all you 

| need to know. 8 pages 


This USB 5 in 1 card 
reader is a high 
performance device 
designed for 
accessing data 
from Compact flash 
cards, IBM micro drive, 
Secure Digital card(SD), 
Multimedia cards(MMC) and 
| Smart media cards. Connects via 

























] "I : USB port on both MAC or PC and also 
$59.95 i NEW PRODUCT Or FREE with the _| features a 2 port USB hub. 
purchase of the PCB 


Illuminated Indoor Mini Fogger $2 Etching Tank if you ask. $149.95 
| This mini fogger has an inbuilt halogen 4am 

| lamp to brighten up your display and 
| enhance the fogging effect. 

| Suitable for a wide range of uses. 
| Looks fantastic in a fountain and 
| will turn an ordinary flower 
| arrangement into a 
| masterpiece. Fitted 
| with a 12 volt 10 watt } 
| halogen globe. 1 
| Measures approx 60 
| (W) x 39 (H) x 30 518° farenheight). 


|(D)mm. Plug pack and NEW PRODUC r 


| 1.8 metre cable supplied. 
. 
$79.95 a $149.50 








Non-Contact Digital Thermometer 
with Laser Sighting Laser 4.7Gb DVD-R 


This hand held infrared thermometer 
quickly takes the surface 
temperature of any object and, for 
more remote objects, the built-in laser 
pointer can be activated to ensure an 
accurate, on-sight reading from a distance. 
Temp range is —20° to +270° Celsius (-4° to 


For General Use 
Complies with DVD-R 
for general spec, 
version 2.0 

¢For recording in PC 
applications (data/video) 
¢For use in drives and 
recorders that support 
| DVD-R discs 

Was $7.95 Save $1 


Now $6.95 





Sensational Koss Headphone Deal 















LED Illuminated Whistles Normally KOSS (US Made) 
| Headphones are very expensive. 
Not in this case, as we have Laser 4.7Gb DVD-RW 
purchased the remainder of a | eComplies with DVD- 
production run for Ford Motor | RW specifications, 
Co. USA. They are lightweight | version 1.1 
| with adjustable headband. Note *For use in drives and 
that there are two headphones | recorders that support 
Translucent barrel glows with light and can be and two 6.5/3.5mm adaptors | DVD-RW discs 
| Selected to flash at the touch of a button. (PA3586) in the deal. Excellent | Was $12.95 Save $1 
| Three Colours Available value for money. 
| Red: Cat. ST-3093 Green: Cat. ST-3094 Was $39.95 Save $5 
| Blue: Cat. ST-3095 Craver $34.95 Now $11.95 
Were $11.95 Save $4 
All colours now $7.95ea 








Can't make it to one of our stores - then let our store come to you! 
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12VDC 130WRMS 
Car Sub Amp Module 


Full Feature EQUATOR Car Alarm, 


Free Car Battery Charger! 



















This alarm has all the necessary protection for 
| your car, featuring code hopping 
| remotes, 
immobiliser, central 
| locking control, : 
| backup battery 
| siren, anda ( 
flashing warning light. 
| And if that is not 

| enough, this month 
only, we will give youa % 
4Amp Car Battery Charger 
| (MB-3520) valued at $39.95, 

| absolutely FREE! See Cat Pg. 154 
and 132 for specifications. 

| 


$199 


| Accepts line level inputs, and 
delivers 130WRMS into 40hms or 
165WRMS into 2Q. Built in variable 
crossover and 180° phase switch. 

| Was $179 Save $40 





ZO/IO0A Circuit Breaker 
For Cars 12/24V _ 


High Power Audio Wiring = | Rugged andirellable [This 
| devices suitable | Platinum 
| for car sound an ; 
| installations. | as ar 
| Each device will | 
| trip within a few accept 4G 
| milliseconds under eats Pn 
short circuit ie 
| conditions, [pera 
| | directions 





_e ; | and feature protective 
| This kit includes almost everything you | rubber caps, test button 


need to set-up your sound system in and gold plated terminals. 
| your car. Suitable for systems | | 


| around 100WRMS. |70 Amp Cat SF-2265 
| | 100 Amp Cat SF-2266 $32.95ea 
Was $44.95 Save $10 

| Cat. AA-0440 | 

TYE Now $34.95 Save on Platinum Terminals 

CD Cassette Adaptor and Fuse Blocks 


|3 Wire Platinum Battery 
| Terminals , 


| teacae 
| cable termination. 


| Was $29.95 Save $6 














| | Accommodate one Much the 
| 4G and two 8G same'es the 
| outputs. Cable |a-way 
| | termination is via | etrbubon és 
| gold-plated compression block with ga 
| fittings. [JUS CWO 
| Positive {ourputs. 
| Was $26.95 Save $5 | This block 
| features 





Now $21.95 


Connect your portable CD player or : 
MD/MP3 player to your car's Cassette | Negative 

| player. 

Was a 95 Save $5 

§ Now $14.95 | 


24 and 96 CD Carry Wallets 


| compression fitting 
| gold-plated screw 


[Wa 69 a 
Cat. HC-4052 





a $5 
Now $21.95 
‘Cover ie pan 


Now $3.95 


4\ Wire Platinum Battery Terminals 


| Was $19.95 Save $5 











| The | This monster sized battery 
| compact | terminal is reserved for the 
| Way to | car audio extremist with a 
| carry | bigger that average setup. Pee meetin 
| your | The terminal is Platinum coated Noesna sto a 
CD's. | and has one 2G, one 4G and two | to speaker 
red | 8G gold-plated compression fittings. baune 
t | ou i 
icgen | Positive Was $32,95 Save $8 Simply 


| non-scratch inserts, and 
|a tough exterior with a 
zipper to close it up. 

| Colours available are Red and Black. 


NEW PRODUCT: 


| hook over the grill 


Now $24.95 
“Negative Was $32.95 Save $8 


Now $24.95 


screws to secure. 


Pkt. 4 














OVERNIGHT DELIVERY AVAILABLE* 


1800 022 888 







Sept $139 


bas Way Platinum Fuse Box 





| and feeds 4 independently fused 8G 

| outputs. Designed to accept our new 

| range of gold-plated maxi fuses and also 
| includes compression fitting gold-plated 


Now $23.95 


2 Way Platinum Fuse Box 


7 | 
connections and accepts 4G and feeds | 
two 8G outputs via a maxi-blade fuse. | 


$14.95 









| and use the plastic self tapping 


Ideal for carpeted sub boxes. 


Can’t make it to one of our stores - then let 
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12VDC 240WRMS 
Car Sub Amp Module 


| 240WRMS into 4 Ohms 

| or 220WRMS into 2Q.. 
High and Line level 
inputs, variable 

| crossover, three stage 

| bass boost, level and 

| phase controls. 


| Was $249 Save $40 





EIEYEEM Sept $209 


USB Compact Flash and 
Smart Card Reader 


Plug & Play 
| compatible, 
| featuring 
| high speed 
| transfer for 
| Compact 
| Flash and Smartmedia cards 
| Was $99.95 Save $15 


$84.95 
Fig 8 OFC Screened 
Lae Cable 











=", 
| cable for excellent reproduction. 
Inner Conductor: 0.12mm OFC. 
elnsulator: FPE Red/White 
| eShield: 14mm Aluminium foil, 
straight screen. 
| e25 x 0.12mm strands 


| High quality shielded 


~ 





$3.25m 


Liquid Electrical 
Tape/Thread Locker 
Simply brush it on, and 
it will insulate, seal 
out moisture. Acid 
and salt resistant, 

| won't crack or peel. | 
| See Cat Pg 110. 







| Black 
| Was $27.95 Save $3 


$24.95 
|Red 
| Was ELBE Save $3 


‘Speaker Grill Clamp Kit $24.95 


Key Ring Laser Pointer 





| approved laser 
| pointer with <1mW output 
| and powered by 3x LR44 


24CD [Cover to Suit Was $6.95 Save $2 | | button cells. Supplied with 
$5.95ea Now IBTENEEEDE $1.95 battoyes and Key-chain clin, 
96CD Pk. 100 





our store come to you! 








Wafer Card with PIC16F84A 
+ 24LC16B Inbuilt _ 


| Popular with Smart Card 
| programmers. 





Made o 


which c 






$10 Off AB 


are supplied in knock-down form 





S Rack Mount Enclosures 
f strong ABS plastic, they iS 






an be assembled in 


seconds with no more than a 
screwdriver. All feature slots for 















~ cross flow ventilation, and 
1+ $1 9.95 standoffs to mount PCB's 
| 10+ $17.70 | directly onto the covers. 
| 25+ $15.70 1 unit (Beige) Was $49.95 Save $10 Now $39.95 
2 unit (Beige) Was $59.95 Save $10 Now $49.95 
10% Off High 3 unit (Beige) Was $69.95 Save $10 Noy $59.95 
Efficiency Fan F 
Type Heatsinks | 1 unit (Black) Was $49.95 Save $10 Now $39.95 
Available in various lengths. All 2 unit (Black) Was $59.95 Save $10 Now $49.95 
| 105mm wide. See Cat. page 35 . 
| Ser-enecihoarions. (QXSCEEaEeee 3 unit (Black) Was $69.95 Save $10 Now $59.95 
Wagags 2 Sept $4.46 
75mm Long Professional Computer Toolkit 
Cat. HH-8572 | Was $8.95 Sept $8.06 | With a great selection of quality chrome vanadium tools, this 
| kit is a must for every serious enthusiast and professional. 
| Cat. HH-8573 | a Sept $8.96 | See Cat Pg 217 for what's inside! 
f Was $78.95 Save $14 
: 225mm Long ept $17.78 | 
Wes $19.75) SePt $17. Now $64.95 
300mm Lo 


Was $24.75, Sept $22.28 
Anti-static Desk and Floor Mats ’ 


Ground your workstation properly and reduce [@ 
| the risk of static shock which can destroy 
| expensive components. Both have a grain 
| texture for non slip. See Cat page 218 for 
| details and grounding leads. 
| Large Anti-static Workplace Desk Mat 


Measures 1m x 0.5m and is 3mm thick. 
$44.95 
| Anti-static Floor Mat 
| Measures 2m x 1m and is 2mm thick. 


$169 


9-15VDC 15A Switchmode 
Bench Power Supply 








SOWRMS Faders (L-pads) 

| Control the volume of speakers 

| around the home. Stereo and mono 

| available. 5S0WRMS Power Handling. | 


| Mono 
| Was $19.95 Save $5 


Now $14.95 


| Stereo 
|Was $31.00 Save $6.05 


Now $24.95 


Save 20% on these Toroidals! 
| See Cat page 89 for details and specs. 
20VA Low Profile 

9 + QV Cat. MT-2082 / 12 + 12V Cat. MT-2084 / 15 + 15V Cat. MT-2086 
Was $22.95 Save $4.59 


Now $18.36 
160VA Toroids 

| 12 + 12V Cat. MT-2112/ 18 + 18V Cat. MT-2 

| 25 + 25V Cat. MT-2114 

| Was $52.95 Save $10.59 


Now $42.36 
300VA Toroids 
12 + 12V Cat. MT-2130 / 18 + 18V Cat. MT-2132 
40 + 40V Cat. MT-2140 / 50 + 50V Cat. MT-2144 
Was $83.95 Save $16.79 


Now $67.16 
1001 Piece 


1001 assorted fasteners 
| supplied in a convenient 25 
drawer cabinet. 


~ 


BUY BOTH TOGETHER FOR 
ONLY $190 SAVE $23.95 


Gold Speaker Stands 


| Solid metal and gold 

| plated, they lift 

| speakers off the floor 
| to reduce resonances 
| from the boxes. 

| Height adjustable. 

| See Cat Pg 238 for 

| details. 

| Was $31.95 Save $5 


Now $26.95 





Was $279 Save $30 


Now $249 
High Quality Electrical 


Sound Absorbing Acoustic Tiles 


| Need extra sound 

| absorption for your 

| studio or home 

| theatre? These thick 

| 38mm tiles are sure 

| to do it. Sold as a pair. 
| 300 x 300mm, 38mm 
| thick. See P238 for 

| more. Was $22.50pr Save $4.00pr 


| Was $16.95 Save $2 
Now $18 50pr 
Wireless Mouse ipiakae 


Features 2 scroll wheels, 520dpi _— 
nd 


\resolution, battery saving sleep mode a 
two transmitters for wide transmission 
angle. 

Was $39.95 Save $10 


Now $29.95 ics 
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| Finely honed and serrated 

| blades, for cutting 
|insulation, spaghetti tubing, 
| hook up wire etc. 













Supplied 
with a heavy duty nylon 
| belt pouch. 

| Was $27.95 Save $3 

| 


TRCEIEC Now $24.95 









OVERNIGHT DELIVERY AVAILABLE* 


1800 022 888 
















NEW PRODUCT 4 








































Driving Light Protector 12V Inverter for 
H O Bs BY| SS Protect your driving 240V Fluorescents 
lights against theft! . f 
KITS PRICED TO CLEAR This kit will trigger your ao | _ . = St : 


car alarm, or a siren if | 7, ee ie ile , 
| Power 36W or 40W 240V fluoro’s from 12V 


MIVA ROLG RONDE MMERISIAQIEMIE the power to your lights 











































: ar * is cut! Can protect. : | battery i car, truck Feat 
Direct Injection Box" i pe ee 
‘Now $43 65 $24.95 $99 
Cat, KA-1690 bo.) He | A) (ome) oa 

Masthead Amplifier™ ae 

ie Soh Sees Improved ‘DI’ Box" gages 12V 36W Class H Amp Module* 
‘Now $35.95 Was $65 Save $6.50 : \Was $59.95 Save $6 

| : Now $58.50 (Now $53.95 


Cat. KA-1810 | 
Cat. KC-53138 


Personal Noise Source 
for Tinitus Sufferers 


S* 
PC Auto Power-up™ 


te 
Was $34.95 Save $3.50 Raucous Alarm 


[Was $34.95 Save $3.50 


Was $36.95 Save $3.70 






= TE 
Now $31.45 —_ 
bala @ 5 Now $31.45 
_Loudspeaker Protector Kit ‘y Low Cost Composite Video/Audio on — 
| Was ao Save $2.80 r Distribution Amp* never pane 
‘Now $25.20 “Was §139.95 Save $14 Was $39.95 Save $4 § 
| is 7: Now $35.95 


‘Now $125.95 
‘ 


Cat. KC-5220 | 


Engine Immobiliser MKII* 





Multi Voltage Bench Power Supply* 


| Was $29.95 Save $3 ff Low Cost S-Video/Audio Was $89.95 Save $9 

Now $26.95 Distribution Amp ‘Now $80.95 

' Was $139.95 Save $14 a 
Now $125.95 







Combination Keypad 
to Suit KC-5255 - 


Model Train Controller* 
(Was $55 Save $5.50 


Cat. KC-5321 











Now $21.15 Solar Cell Voltage Regulator™ Now $49.50 
Was $16.75 Save $1.70 
Now $15.05 = 
PC Power House™ Water Level Indicator 1 
Was $23.95 Save $2.40 cf! eos "$33.2! ale 
Now $21.55 ° ‘Now : 
; 40% © 





STORE LOCATIONS / CONTACT NUMBERS: 


MAIL ORDERS - FREE POST TO: 
Reply Paid 72. Jaycar Mail Orders. PO Box 6424 Silverwater NSW 1811 
Free Call For Orders: 1800 022 888 Enquiries: (02) 9741 8538 Fax: (02) 9741 8559 


EMAIL ORDERS: techstore@jaycar.com.au 


Post $10 to $24.99: $4.40 Road Freight Anywhere In Australia *Overnight Delivery Available Subject to conditions: Most 
Post $25 to $49.99: $5.50 | (upto 20kg): $15.50 Max weight 3KG (inc cubic) $11 ®No dangerous goods Major 
Post $50 to $99.99: $7.70 | ExpressPostMax 500g: $7.70 | Max weight Skg (inc cubic) $16.60 eStock & availablity Credit Cards 
Post Over $100: $8.80 Express Post Max 3kg: $11.00 Orders must be received before Midday E.S.T. Accepted 





NSW - BANKSTOWN SILVERWATER | SA- ADELAIDE WA - PERTH 

363 Hume Hwy @Ph: (02) 9709 2822 © 100 Silverwater Rd @Ph:(02)9741 8557 | ©191-195 Wright Street Ph: (08) 8231 7355 | ©326 Newcastle St Northbridge Ph: (08) 9328 8252 
BOND! JUNCTION ST. LEONARDS - GORE HILL | VIC - COBURG | QLD - ASPLEY 

112 Spring St @Ph: (02) 9369 3899 188 Pacific Hwy Ph: (02) 9439 4799 | ©266 Sydney Rd ©Ph: (03) 9384 1811 | ©1322 Gympie Rd. #Ph: (07) 3863 0099 
CAMPBELLTOWN SYDNEY CITY | FRANKSTON BRISBANE - Woolloongabba 

eShop 2/49 Queen St. Ph: (02) 4620 7155 © 129 York St ¢Ph: (02) 9267 1614 5/6, 424-426 Nepean Hwy. Ph: (03) 9781 4100 | 65 Ipswich Rd ¢Ph:(07) 3393 0777 

ERINA WOLLONGONG GEELONG | GOLD COAST - Mermaid Beach 

Unit 1/217 The Entrance Rd © Ph: (02) 4365 3433 | #354 Keira Street «Ph: (02) 4226 7089 | ©180 Moorabool St. #Ph: (03) 5221 5800 | ©2474 Gold Coast Hwy. @Ph: (07) 5526 6722 
NEWCASTLE ACT - CANBERRA MELBOURNE | TOWNSVILLE 

990 Hunter Street #Ph: (02) 4965 3799 121 Wollongong Street. Fyshwick | eShop 2,45 ABeckett St ¢Ph: (03) 9663 2030 177 Ingham Rd, West End. @Ph: (07) 4772 5022 
PARRAMATTA Ph: (02) 6239 1801 | RINGWOOD | NZ - NEW ZEALAND - Newmarket - Auckland 
355 Church St. @Ph: (02) 9683 3377 TAS - HOBART | ©141A Maroondah Hwy ©Ph: (03) 9870 9053 231 Khyber Pass Rd. @Ph: (09) 377 6421 
PENRITH ©140 Campbell St. Hobart SPRINGVALE | NEW ZEALAND - Glenfield - Auckland 

199 High St @Ph: (02) 4721 8337 Ph: (03) 6231 5877 887-889 Springvale Rd Mulgrave. @Ph: (03) 9547 1022 | #135 Wairau Road. @Ph: (09) 444 4628 


HEAD OFFICE: 100 Silverwater Rd. Silverwater. NSW 1811 
Phone: (02) 9741 8555 Fax: (02) 9741 8500 


FREECALEL POR: ORDERS 


1800 022 888 
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www.jaycar.com.au 








fevic INPUT as tl) Fa 
CENTER POSITIV) |; ’ =\ POWER ON 


h 


ee ee 


a 
On 
oe 
Lo) 
4 
o 
Le) 
= 
Z 
pr 
oy, 
oO 
zi 
oO 
er 
Oo} 
oO 
pr 4) 
t? 
= 
Oo 
Lae | 
pr 
cue 


GROUP 1) RELA 


. INFRARED RELAY BOARD GRBUP 2: RELAYS 3-12 





In July we presented a 4-channel UHF remote control 

system. Here’s another remote control — 
but this one offers 12 channels and 
operates via infrared from a 
standard hand-held 
remote control 
unit. 








Frank Crivelli - Article by Ross Tester 
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ne of the advantages of infra- 
red remote is that there is no 
radio signal for crooks to moni- 
tor and record for use against you later 
on. Instead, there is a beam of invisible 
infrared light which comes from a 
standard hand-held remote control unit. 

So from that point of view, it is 
pretty secure. However, the receiver 
can be actuated by anyone who has a 
remote control which uses the same 
code as yours. So maybe it’s not the 
type of thing you would use to protect 
the Crown jewels! 

There is, though, an enormous vari- 
ety of tasks to which you could put 
the unit. Just think of the myriad of 
things in your home these days which 
use infrared remote to turn things on 
and off, change levels, open and close 
... Anything which can be connected 
to a set of relay contacts, whether nor- 
mally open nor normally closed, can 
be converted to remote control. 

Perhaps you want to motorise cur- 
tains? Turn lights on or off (perhaps 
some low voltage - 
garden lights)? Add 
remote control to 
something that has | | 
not already got it? 
(Oh, come on, there | * 
must be something!) | 

As far as the hand- | * 
held remote control it- 
self is concerned, it is 
a typical commercial 
unit with 14 pushbut- 
tons. But it does have 
the advantage of being nondescript — 
no labelling or branding to identify it 
nor give any clues as to which of the 
many infrared codes it uses. 









How it works 


Each button on the hand-held re- 
mote control unit transmits a unique 
code train which modulates a 38kHz 
carrier, sending a pulse stream from 
an infrared diode. This method is used 
in most, if not all, infrared remote 
controls as it offers a high degree of 
noise immunity against interfering 
light sources. 

That’s about all you need to know 
about the remote control transmitter. 
Oh, OK, it’s battery operated and it’s 
black! 

At the receiver end, an infrared re- 
ceiver module picks up the modu- 
lated infrared signal and extracts the 
data signal. This is fed into an Atmel 
89C2051 microcontroller which has 
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Features: _ 
42 channels, each individually controle 
* Infrared operated from comme 


15m) operation 
peng range ‘a 5A ed changeover contacts 


relays (eight and four) 

Each bank can be set to momentary or 
Remote can reset each bank w 
One button reset on receiver board 
Receiver is 12V 


e 
tot ry 

-e Relay outpu 
* wo banks of 


been programmed to decode the sig- 
nal, determine which one of the 14 it 
is and set the output pin correspond- 
ing to the received code low. 

Each output goes to an inverter, one 
of six in a 74HC04 chip. As you will 
note from the circuit diagram, Fig.1, 
there are two such chips and each of 
their outputs in turn connects to an 
input in a ULN2003A. This chip con- 
tains six relay drivers, actually Darl- 
ington pairs (for clarity, only one of the 
transistors in each Darlington is shown). 

In the collector circuit of each of 
the Darlingtons is an SPDT relay along 
with a LED and resistor. 

When the Darlington turns on, the 
relay pulls in and the LED lights, giv- 
ing a visual indication of relay activ- 
ity. You can hear the relay pull in but 
with 12 of them on the PC board, it’s 
not easy to work out which one it is! 

Each of the relays has a set of 
changeover (ie, SPDT) contacts. While 
these contacts are rated at 10A, their 








d 


DC operated (30mA 





associated PC board track widths 
are not, due to their close spacing. 
About 5A would be the absolute maxi- 
mum. (Thickening up the tracks with 
wire links can increase the current 
handling capacity). 

And for the same (close spacing of 
tracks) reason, this PC board is NOT 
rated to handle 240V AC mains 
voltages. Steer clear of mains: it bites! 

You might wonder where the usual 
spike-suppression diodes are across 
the relay coils. They’re actually in- 
side the ULN2003A, so a separate di- 
ode is not required. 

The relays are organised into two 
banks, one of eight and one of four, 
with buttons 1-12 on the remote con- 
trol operating the corresponding re- 
lays (button 1 operates relay 1, etc) 

Each of the two banks can be inde- 
pendently set to operate in “momen- 
tary” or “toggle” mode via slide 
switches S1 and S2. In the momen- 


rcial hand-held infrared remote 


toggle (push on, push off) mc 
ith one button in toggle mode 


standby, 450mA all relays 


SI eR a Sa a aia 


tary mode, the relay is energised or 
closed while ever the keypad button 
remains pressed. In the toggle mode, 
one button push closes its relay and a 
second push of the same button re- 
leases it. 

And yes, you can have one bank set 
to momentary and the other set to 
toggle if you wish. 

What of the other two buttons on the 
remote control —the 13 and 14 buttons? 

They are used to release all relays 
when the circuit is set to the “toggle” 
mode. Pressing button 13 will release 
relays 1-8, while pressing button 14 
releases relays 9-12. 

Pressing the “reset” switch (S3) on 
the receiver board does the same as 
pressing both the 13 and 14 buttons 
on the transmitter — it releases all re- 
lays. 

The only other sections of the circuit 
we have not yet mentioned are pretty 
conventional: a 12MHz ceramic reso- 


nator to give the micro-controller its 


—T clock pulses, along 
with a plugpack- 
powered nominal 
12V DC supply (to 
power the relays 
and drivers) and a 
regulated 5V DC 
supply (to power 
the rest of the 













circuit). 
Finally, you 
might wonder 


why the inverters 
are needed. Why not eliminate the 
inverter (IC2 or IC3) and simply use 
an active high output from the 
microcontroller to the relay driver 
chips? It’s all to do with what hap- 
pens on reset. 

On reset (either with the reset switch 
or via the 10uF/10kQ resistor power- 
on reset) the microcontroller’s I/O 
ports are configured as inputs (via 
internal hardware) and “float” high. If 
the outputs were connected directly 
to the relay drivers then the relays 
would briefly operate during reset. 

Of course the relays would be re- 
leased after reset once the onboard 
software took over. However, the re- 
lays would “flick” on momentarily 
during reset — and that could be em- 
barrassing! 

Using the inverter stage means we 


Fig.1 (facing page): the circuit of the 
receiver section. The transmitter is 
not shown as it is pre-assembled. 
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Fig.2: all components mount on a single PC board, shown above same size. It is 
a double-sided board but only the underside tracks have been shown, for 
clarity. Shown below is the same-size photograph of the board which should 
help you in assembly. 
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can use an active low output to oper- 
ate the relay and a high to release it - 
just right during reset! External 10kQ 
pullup resistors (all part of resistor 
arrays RP1 and 2), are used to ensure a 
‘solid’ high level signal to turn a relay 
off. 


Construction 


Use the component overlay on the 
PC board itself, along with Fig.2, to 
place the components. The following 
order is a logical way to do it — but do 
not insert any ICs until after the “Test- 
ing” section. 

1. Resistors and diodes. 

2. IC sockets 

3. Resistor networks. Note that RP2 
is inserted inside IC1’s socket. The 
small dot at one end of the resistor 
networks denotes pin 1. 

4. Ceramic resonator, capacitors and 
IR receiver module. The lens bump of 
the IR module faces outwards. 

5. Three switches. 

6. DC power jack and 7805 regula- 
tor. Use needle nosed pliers to bend 
the leads of the regulator down 90°. It 
does not require a heatsink. 

7. All LEDs (watch polarity!). 

8. Electrolytic capacitors. Make 
sure you insert them the correct way 
around. 

9. Terminal blocks. Note that the 
terminal blocks do NOT slide together. 
Also make sure the wire entry side 
faces out from the PC board! 

10. Relays 


Testing 


After you have inspected your 
placement and soldering, connect a 
12V DC plugpack. The power LED 
should light. If it doesn’t, check the 
polarity of your plugpack — it should 
be standard (centre positive) or the 
circuit will not work. 

Use a multimeter to measure the 5V 
output from the regulator. The éasiest 
way to do this is across pins 10 and 20 
of IC1’s socket (pin 20 is positive). 

If all is well you can remove the 
power and insert the ICs. Take care 
that none of the IC leads are bent 
under when inserting them into their 
sockets. 

Connect the 12V plugpack again. 
Put the slide switches in the momen- 
tary (MOM) position and press button 
1 on the remote control unit. Relay 1 
should operate and LED L1 should 
light. Release the button and the relay 
should release. Check each of the other 
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relays in turn by pressing the other 
buttons. Buttons 13 and 14 have no 
affect in momentary mode. 

Now put the slide switches in the 
toggle (TOG) position. Press and re- 
lease button 1 on the remote control 
unit. Relay 1 should operate (you'll 
hear it click in) and stay operated. 
LED L1 should also be on. Press each 
of the other buttons 2 -12 in turn and 
note that each relay and its LED is on. 

At this point all the relays and LEDs 
should be on. Now press button 13. 
All Group 1 relays (1-8) should re- 
lease and LEDs 1-8 should go off. Press- 
ing button 14 should release all Group 
2 (9-12) relays and turn off their asso- 
ciated LEDs, 9-12. 

Repeat the process except for press- 
ing buttons 13 and 14. Instead, press 
the “reset” button on the receiver and 
again, all LEDs should go out and 
relays release. 

And that’s just about all there is to 
it. All you have to do now is work out 
how to link it into whatever you are 
going to control. Remember, you have 
anormally open and anormally closed 
contact on each relay (normally open 
means open circuit when the associ- 
ated LED is off). 


Aw, shucks - it doesn’t work! 


First thing to check is that you have 
batteries in your remote control. Yes, 
it sounds stupid .. . until you check 
and they aren’t there (none are sup- 
plied in the kit because they could be 
dead or leaking by the time you get 
them!) 

Next, check your component place- 
ment (and polarity) on the receiver 
board once again. 

And while you're at it, check all 
soldered joints carefully under a good 
light. Dry joints are the most common 
reason for circuits not working. Re- 
solder any that look suspicious. 

Are the electrolytic capacitors and 
diodes the right way around? Are the 
ICs the right way around? Are any IC 
leads bent up under the IC body (ie, 
not in the sockets)? Check again that 
the regulator is still producing 5V. 

If it still doesn’t work, turn it off and 
carefully remove the microcontroller 
IC from its socket, then reconnect 
power. In turn, short pins 1, 3, 5, 9, 11 
and 13 of each of the inverter ICs (IC2, 
IC3) to ground. That should cause the 
relays to pull in and the LEDs to light. 

If it does, the problem lies earlier on 
— either in the microcontroller or be- 
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fore it. Check that the infrared re- 
ceiver module is properly soldered 
in. 

A properly functioning infrared re- 
ceiver module will have around 5V 
between output and ground at rest, 
dropping to about 4.5V when it is 
receiving a signal from the hand-held 
transmitter. 

If you get this result, the problem 
almost certainly lies in the microcon- 
troller — more than likely one of its 
pins not seated properly in the socket. 


Where from, how much? 

The circuit is copyright © Kits-R- 
Us. Kits can be purchased from Ozi- 
tronics via their website (www.ozi- 


tronics.com). The complete kit, in- 


cluding the pre-assembled hand-held 

remote control unit, is $128.70 in- 

cluding GST, postage and handling. 
A four-channel “short form” kit (ie, 


Parts List — 12-Channel Infrared Remote Control 


1 PC board, 122 x 113mm, coded K142 

1 remote control unit (batteries NOT supplied) 

1 ceramic resonator,12MHz (X1) 

12 relays, 12V coil, SPDT contacts (RELAY 1-12) 
4  3-way terminal blocks, PC mounting 

1 DC power jack, 2.5mm 

2 slide switches, SPDT (S1,2) 

1 pushbutton switch (S3) 

2 IC sockets, 14 pin (for 1C2,3) 
2 IC sockets, 16 pin (for 1C4,5) 
1 IC socket, 20 pin (for IC1) 

1 3mm screw, 6mm long (for REG1) 
1 3mmnut (for REG1) 
Semiconductors 

1 AT89C2051 pre-programmed microcontroller (IC1) 

2 74HC04 or 74HC14 hex inverters (IC2,3) 

2  ULN2003A relay drivers (IC4,5) 

1 7805 voltage regulator (REG1) 

1 IRreceiver module ‘Waitrony’ PIC1018SCL (IRM) 

13 5mm red LEDs (LED1-13) 
1 1N4004 diode (D1) 

1 1N4148 diode (D2) 
Capacitors 

1 100uF 25V electrolytic 

2 10uF 16V electrolytic 

3. 100nF (0.1u.F) monobloc (code 104 or 100n) 

2  27pF ceramic (code 27 or 27p) 

Resistors (0.25W, 5%, carbon film) 

1 4700 

12 2.2kQ see TTT [pee 

2 10kQ perro BN] [eee 

1 10kQ resistor array 10 pin 9 resistor ‘A’ type (RP1) 

1 10kQ resistor array 6 pin 5 resistor ‘A’ type (RP2) 





















with four relays but otherwise identi- 
cal) is available from Oatley Electron- 
ics (www.oatleyelectronics.com) for 
$79.00 plus P&P. They have 4-relay 
expansion kits for $16.00 each and, if 
you need additional remote controls, 
they are available for $8.00 each. SC 


More info? 


For any technical problems or ques- 
tions, contact the kit developer at 
frank @ozitronics.com. 

If you would like more info on the 
Waitrony Infrared Receiver Module it 
can be downloaded from hitp:// 


kitsrus.com/pdf/pic1018scl.pdf. 
Data on the AT89C2051 microcon- 


troller can be found on the Atmel 

website at www.atmel.com. 
Information on other kits in the Kits- 

R-Us range is available from the web 


page at http://kitsrus.com. 
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DE Electronic Load 


This simple project is ideal for testing DC 
power supplies, shunt regulators & constant 
current sources. It’s also a great way to check 
battery capacity and can even be used as a 
current limiter for an existing DC supply. 


icing or building power supplies, 

you'll wonder how you ever man- 
aged without this ultra-useful test- 
bench tool! This electronic load ena- 
bles you to observe DC power circuits 
under a variety of load conditions, all 
of which can be quickly “dialled-in” 
using a single potentiometer. 


I YOU’RE INVOLVED with serv- 
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An electronic load is good for test- 
ing batteries too. But why use an elec- 
tronic load instead of a resistive load? 
Let’s find out. 


Resistance is futile 

Electronic loads are often called 
“dummy” loads. This name refers to 
the fact that they replace or simulate a 


real load. For example, a dummy load 
might be used at the output terminals 
of a DC power supply to allow meas- 
urement of ripple voltage at different 
current levels. The dummy load ena- 
bles us to conveniently program any 
load resistance (and thus current flow) 
that we desire. 

Of course, a dummy load need not 
be electronic — it could consist of a 
rheostat or even a bunch of high-power 
resistors in series and/or parallel. 
However, these methods tend to be 
rather inflexible and lack adjustment 
range and resolution. 

Rather than providing a variable 
load resistance, the electronic version 
presented here provides variable cur- 


www.siliconchip.com.au 








dol 
RI 


Fig.1: the basic scheme for a 
current sink. The current through 
Ri depends on the voltage applied 
to IC1’s non-inverting input and is 
independent of the supply voltage. 





rent sinking. This means that regard- 
less of the applied voltage, the current 
that it “swallows” remains exactly as 
set. The required load current is sim- 
ply “dialled in” via a multi-turn po- 
tentiometer, up toa maximum of 10A. 

Note that, to handle both low and 
high-power circuits, we’ve included 
1A and 10A switch-selectable current 
ranges. 


Current limiting 


Earlier on, we stated that the Elec- 
tronic Load could be used to provide 
current limiting for an existing power 
supply. How do we do that? Simple — 
just connect the load terminals in se- 
ries with the negative supply lead. 

It’s then just a matter of winding up 
the pot to set the required current 
limit. 


How it works 


The Simple 50W Electronic Load is 
based around an adjustable precision 
current sink. Fig.1 shows the elements 
of a basic current sink. It consists of 
op amp IC1, power MOSFET Q1 and 
resistor R1 and operates as follows: 

Initially, both the inverting and non- 
inverting inputs of IC1 are at OV, so 
the output is also at OV. When a volt- 
age (Vn) is applied to the non-invert- 


Fig.2 (right): the final circuit for the 
Electronic Load. IC1b amplifies the 
voltage across feedback resistor R14 
by a factor of 10 and this allows R14 
to be substantially reduced in value 
(which, in turn, reduces its power 
dissipation). Q2 and diodes D1-D3 
clamp the output of IC1a when the 
load voltage is very low, to protect Q1. 
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COARSE 


ing input, the op amp’s output begins 
to rise rapidly towards the positive 
supply rail. When this voltage exceeds 
the MOSFETs gate threshold voltage, 
it begins to conduct, causing current 
(Ip) to flow. 

Obviously, the current flow through 
resistor R1 causes a voltage drop across 
at 

V=I9xRi1 

This, in turn, is fed back to the 
inverting input of IC1. The op amp’s 
output voltage will continue to rise 
until this feedback voltage equals the 
voltage on the non-inverting input 


Value 
510kQ 


100kQ 
47kQ 
10kQ 
1kQ 
220, 


Yoo We cere sumer er 


QO 
Q 
Q 
Q 
QO 
Q 
Q) 
Q 
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RANGE SWITCH & 
CURRENT SET POT 
INPUTS 
Fig.3: install the parts on the PC board as shown in this wiring diagram. 


The .01Q resistor looks like a thin metal U-shaped band and is mounted 
by pushing it down until its shoulders contact the board (see photo). 


Fig.4: if you can’t get a multi-turn pot (or just want to save money), here’s 
how to wire up two low-cost pots as coarse and fine controls instead. 


1802 5% 






COARSE FINE 


(Vyn). Therefore, we can say that: 
Io = Vjn/R1 

As you can see, the current flow 
(Ip) in the circuit is independent of 
the applied voltage (V+). Instead, it 
depends on the voltage applied to the 
op amp’s non-inverting input (Vy). 

Our final design (see Fig.2) expands 
on the above by adding an additional 
op amp stage (IC1b) in the feedback 
loop. This stage amplifies the voltage 
across the feedback resistor (R14) by a 
factor of 10, as set by resistors R10 and 
R12. And that, in turn, allows us to 
reduce the value of R14 and thus re- 


tasistor Colour Code: 


4-Band Code (1%) 

green brown yellow brown 
~ brown grey brown gold 

brown black yellow brown 

yellow violet orange brown 

brown black orange brown 

brown black red brown 

red red black brown 


duce its power dissipation to sensible 
levels. 

The basic current sink described 
above has one major drawback when 
used in high-current applications, 
however. Consider the case where a 
certain current is “dialled-in” but lit- 
tle or no voltage is present across the 
load terminals. In this case, insuffi- 
cient current flows in the circuit to 
generate enough voltage across R14 to 
satisfy the feedback loop. 

This means that IC1a’s output will 
be at the supply rail voltage, turning 
Q2 fully on. Ifa low-impedance source 
is now connected to the load termi- 
nals, a massive instantaneous current 
will flow, limited only by the drain to 
source “on” resistance of Q4 and the 
.01Q feedback resistor. Result — exit 
one MOSFET! 

To prevent this, we’ve included a 
clamping arrangement for the op amp, 
formed by diodes D1-D4, transistor 
Q1 and resistor R6. This circuit works 
as follows: when the load voltage is 
below a certain threshold, Q2 turns 
on (via D4) and so pin 1 of IC1a is 
effectively clamped to four diode 
drops above pin 2 — ie, approximately 
2.9V. 

As a result, IC1a’s output is effec- 
tively below the MOSFET’s gate 
threshold voltage and so the current 
flow through this device is kept to a 
very low level. Conversely, when the 
load voltage rises above the thresh- 
old, Q2 turns off and plays no further 
role in the circuit — ie, feedback con- 
trol is now via IC1b. 





5-Band Code (1%) 

green brown black orange brown 
not applicable 

brown black black orange brown 
yellow violet black red brown 
brown black black red brown 
brown black black brown brown 
red red black gold brown 
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This is the completed PC ioand 


assembly, ready for attachment to the 


heatsink. Note that the standoffs fitted 
to the rear of the board should be 


removed once the heatsink is attached. 


This arrangement provides a much 
smoother current ramp, with less over- 
shoot when cycling the input. 

The load current is controlled by 
external potentiometer VR3, which 
varies the voltage applied to the non- 
inverting input of IC1a. With range 
switch 82 in the 1A position, the maxi- 
mum output from VR3 is 100mV. Al- 
ternatively, when S2 selects the 10A 
position, the maximum output is about 
1V. 

To ensure that the set current re- 
mains stable with temperature and 
input voltage variations, a precision 
voltage reference IC (REF1) is used to 
provide a steady 1.2V to the divider 
networks. Trimpots VR1 and VR2 al- 
low for full-scale adjustment of each 
range, if required. 

Unlike many electronic load cir- 
cuits, this unit sources its supply volt- 
age independently of the load termi- 
nals. This ensures that the circuit con- 
tinues to operate, even when the volt- 
age at the load terminals drops to just 
a few volts. As the circuit draws only 
about 390A, it can be powered from 
a 9V PP3 battery. 

Alternatively, a 2.5mm DC socket is 
provided for 9-12V DC plugpack op- 
eration. 


Construction 


All parts except the potentiometer 
(VR3) and range switch (S2) mount on 
a 58 x 93.5mm single-sided PC board. 
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Fig.3 shows how the parts are in- 
stalled. 

Begin by installing the two wire 
links and follow with all the 0.25W 
resistors. Diodes D1-D4 and zener di- 
ode ZD1 can go in next but watch 
their orientation — the cathode (band- 
ed) ends must be aligned as shown. 

Once the diodes are in, install all 
remaining components in order of 
their height. Transistor Q2 and power 
resistor R14 should be left until last. 
Before soldering R14, make sure that 
its shoulders are seated firmly against 
the PC board surface. 

The mounting position for Q2 will 
depend on the chosen heatsink. On 
our prototype, we inserted it into the 
PC board just far enough for proper 
soldering. With 10mm spacers fitted 
to the board, this placed Q2 near the 
centre line of the heatsink for best 
heat dissipation. 


External hardware 


The current set potentiometer (VR3) 
and range switch (S2) are connected 
to the PC board via terminal block 
CONS. You can use light-duty hook- 
up wire for this job. The circuit dia- 
gram (Fig.2) shows the pinouts for 
CONS. 

If you don’t need the fine resolution 
of the 1A range, then you can save 
wiring (and money) and connect VR3 
directly to the 10A circuit, eliminat- 
ing the need for the range switch. 
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1 PC board, code 04109021, 58 x 
93.5mm 

1 SPDT PC-mount sub-miniature 
slide switch (S1) (Altronics S- 
2060, Jaycar SS-0823) 

1 SPDT miniature panel-mount 
toggle switch (S2) 

1 heatsink to suit (0.6°C/W 
thermal resistance or lower) 

4 2 way 5mm pitch terminal 
blocks (CON2 - CON4) 

3 M3 x 6mm cheese head screws 

2 M3 x 10mm tapped spacers 

1 M8 flat washer 

2 PC-mount 3AG fuse clips 

1 12A 3AG fast-blow fuse 


Semiconductors 

1 LMC6062IN dual CMOS op amp 
(IC1) (Farnell 270-854) 

1 STW34NB20 N-channel MOS- 
FET (Q1) (Farnell 498-180) 


Note that the wire length should be 
kept as short as possible to reduce 
potential noise pick-up. 

It may help to tightly twist the wires 
to VR3 or, even better, use a length 
of shielded cable. The cable shield 
should be connected to ground (CON3, 
pin 3) at one end and to terminal “Y” 
and the metal shell of the potentio- 
meter at the other end. 

For most applications, a 10-turn 
wire-wound potentiometer is pre- 
ferred for VR3. However, these can be 
expensive and difficult to obtain. An 
alternative arrangement using stand- 
ard carbon track potentiometers is 
shown in Fig.4. Here we’ve shown 


Parts List 


1 BC327 PNP transistor (Q2) 

1 ICL8069 1.23V voltage reference 
(REF1) (Farnell 410-895) 

4 1N4148 diodes (D1-D4) 

1 1N4740A 10V, 1W zener diode 
(ZD1) 


Capacitors 

1 47pF or 56uF 100V non- 
polarised axial-lead electrolytic 
(Altronics R-6415, Jaycar RY- 
6916) 

1 47pF 16V PC electrolytic 

2 100nF 100V MKT polyester 

1 1.5nF 63V MKT polyester 

2 1nF 63V MKT polyester 


Resistors (0.25W, 1%) 

1 510kQ 3 10kQ 
11800 1W5% 31kQ 
1 100kQ 1 220 
1 47kQ 


how a 50kQ dual-gang pot (VR3a & 
VR3b) and a 500Q pot (VR4) can be 
wired together to give both coarse and 
fine adjustments. 


Keeping your cool 


Apart from aesthetic reasons, there 
is no real need to house your com- 
pleted work. For long service life, it 
can simply be mounted on a thick 
aluminium baseplate. 

However, if you prefer to build it 
into a case, then allow for plenty of 
ventilation. If the heatsink fins are 
vertically arranged, then you should 
install small spacers under the heat- 
sink to allow airflow up through the 
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Fig.5: this is the full-size etching pattern for the PC board. 
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1 0.019 3W 1% power (Welwyn 
‘OAR’ series) (Farnell 327- 
4718) 


Potentiometers 

1 2kQ miniature horizontal trimpot 
(VR1) 

1 100kQ miniature horizontal 
trimpot (VR2) 

1 50kQ multi-turn linear 
potentiometer (VR3) (Farnell 
351-817) -or- 

1 50kQ dual-gang linear 
potentiometer (VR3) (coarse 
adjustment) -and- 

1 500 linear potentiometer 
(VR4) (fine adjustment) 


Miscellaneous 

Heatsink compound, 50mm-length 
(approx.) tinned copper wire forlinks, 
light duty hook-up wire 





fins. Ventilation holes positioned di- 
rectly above and below the fins will 
make the most of the “chimney” ef- 
fect. 

Alternatively, if the fins are hori- 
zontally arranged, then you’ll almost 
certainly require forced air cooling of 
some kind. 

A single 3mm hole is required for 
attaching the power MOSFET. Try to 
position this as close to the centre of 
the heatsink as possible and be sure to 
remove any sharp edges that result 
from drilling. You can deburr the hole 
using an oversize drill. 


Mounting the MOSFET 


50W continuous power dissipation 
is quite a bit to ask from a single plas- 
tic power MOSFET, even in the larger 
TO-247 package. Therefore, we have 
to make sure that as much of the heat 
as possible flows out of the package 
and into the heatsink. In other words, 
proper mounting of the power MOS- 
FET (Q1) is vitally important! 

Unlike many other projects de- 
scribed in SILICON CHIP, the MOSFET 
should not be electrically isolated from 
the heatsink. To mount it, first apply a 
thin, even smear of heatsink com- 
pound to the entire rear face of Q1 as 
well as the area that it will contact on 
the heatsink. That done, attach Q1 to 
the heatsink using an M3 screw witha 
flat washer and tighten it up firmly. 
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Note: direct connection between the 
transistor and heatsink means lower 
thermal resistance but it does have a 
downside. Along with the centre pin, 
the metal contact area of the transis- 
tor is connected to the drain, so the 
heatsink is always at positive load 
terminal potential. 

That means that you have to make 
sure that the heatsink doesn’t short 
against anything when using the Elec- 
tronic Load. 


Prototype performance 


We checked the full-power perform- 
ance of our prototype with an infrared 
thermometer and an ambient tempera- 
ture of 22°C. The heatsink tempera- 
ture rose to 70°C, with Q1 running 
about 10°C hotter. 

Although the transistor temperature 
was within specification, we hadn’t 
expected the thermal resistance be- 
tween it and the heatsink to be so 
high. A little investigation revealed 
that the heatsink surface was not com- 
pletely flat, resulting in only partial 
contact with the transistor! 

Watch this point when buying a 
heatsink — make sure that the contact 
area is completely flat. 


Circuit protection 


The 12A fast-blow fuse included in 
the circuit provides only basic over- 
current protection. No over-voltage or 
overload protection has been included, 
which is why we’ve dubbed it the 
“Simple” Electronic Load. 

Having said that, the MOSFET 
we’ve selected for this circuit is a very 
robust device, so you’d have to ex- 
ceed the ratings listed in Fig.2 by a 
fair margin in order to destroy it. 

If you’re interested in increasing 
the robustness even further, then one 
option might be to use a special “pro- 
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tected” MOSFET in place of the stand- 
ard part specified for Q1. Manufac- 
turer STMicrolelectronics produce 
a range of such devices, called 
OMNIFETs. Additional circuits built 
into these devices add thermal, short- 
circuit and over-voltage protection to 
normal MOSFET function. 

A suitable device from the range is 
the VNW100N04 (rated at 42V). This 
is available locally from Farnell Elec- 
tronic Components. 

Note that the OMNIFET’s over-volt- 
age protection is intended for tran- 
sient protection only. This means that 
you should not apply a higher than 
specified maximum drain to source 
voltage across the load terminals. 

Check out the STMicrolelectronics 
web site at http://us.st.com for more 
details on these devices. 


Calibration 


Trimpots VR1 and VR2 provide full- 
scale trim for their respective ranges. 
To adjust them, insert a 10A or higher 
rated ammeter in series with the posi- 
tive load terminal and connect a suit- 
able power source. Set S2 to the 1A 
range and apply power. Wind VR3 
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fully clockwise and adjust VR2 for a 
reading of 1.00A on your meter. 

Now toggle S2 to the 10A position 
and repeat the procedure, this time 
adjusting VR1. Be sure not to exceed 
the maximum power rating, which 
means that the input voltage must not 
be above 5V when the load is swal- 
lowing 10A. 

The position of VR4 should now 
correlate roughly with the desired per- 
centage of full-scale current. For ex- 
ample, on the 10A range with VR4 at 
centre position, current draw should 
be about 5A. Of course, for real accu- 
racy you'll need to leave your ammet- 
er connected. 


Load modulation 


As presented, this project is in- 
tended as a DC current sink. However, 
the frequency response of the circuit 
is such that it should be possible to 
modulate the control voltage to IC1a 
by various external means should you 
have such a requirement. 

No promises though — we haven’t 
tried it! If you want to give it a go, we 
suggest a maximum modulation fre- 
quency of about 1kHz. sc 
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We aim to provide as much 
information as possible in 
our catalogue and via 
phone or email before you 
make your purchase. But in 
the event the product 
doesn't suit your needs, 
don’t worry! Return it to us 
within 14 days and we'll 
give you a 
FULL REFUND 


Jack O'Donnell, Managing Director (less freight costs). 
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for the die hard audiophile. 80 & 
audio projects from complex 


B2422 ff 


simple begin- 
ner boards. 
3 Button Scroll Mouse 

ee Featuring 2 wheels to give 

=~ you horizontal and vertical 

7 ee scrolling. Great addition to 

AOE any PC. Easy to install, PS/2 

connection. Was $24.95 


Dont get stuck 
without wheels! 


THE 


THE ULTIMATE CPU COOLER! 
* Two stage thermally cued 
adjustable speed * Socket 
370 or 462 compatible 

* Copper cored heatsink 

* 80mm fan « Increase 
CPU efficiency & lifespan 
* Great for overclocking! 


Ideal for making your 
own projects! 

Easy as 1,2,3: 
1. Photocopy/Laserprint 
2. Iron onto PCB 


Make your 3. Etch your board! 
own PCB's Pack of 5 A4 


and save a sheets. 
fortune! Was $34.95 


Impact Punchdown Tool 


Seats wire into Krone® and 110 style 
terminal blocks. Features adjustable 
tension and storage for spare blade. 
Ideal for installers or the budding 
home network enthusiast. Was $59 


H 0770 


T 1602 P| 


CHARGE??? 


Features: Fits into a standard 
general purpose outlet * Safety 
cover prevents accidental touch _ 
during charging * Charges 2 or 4 
batteries at a time * LED charging 

indicators * Suitable for AAA or 
AA NimH 


* batteries 


4x AA batteries 
valued at $22.40 


a 
A 0282 


Test almost everything electronic! 


1000's Of hours 
se for FREE! 
# $32.40 this 


F Chock full of tips and hands 
on knowledge for using cur- 
rent day test equipment! A 
must have for technicians or 
enthusiasts. 326 pages. 


Save $5! 
B 2412 


| 


With the increasing 
complexity of 
electronic circuits a 
high quality 
oscilloscope is an 
absolute necessity for 
service techs & serious 
enthusiasts alike. 

s: Wide 
bandwidth and high sensitivity * Very low power 
consumption * High sensitivity X-Y mode ¢ Z axis 
(intensity modulation) * Simultaneous display of original 
and magnified waveforms on each input ¢ Front panel 
electrical trace rotator * Regulated power supply circuit 
for accuracy * TV video sync * High 
frequency rejection filter in the triggering 
circuit 


SAVE A HUGE $200! 
Hurry 20 only at this price! 


Was $799 


Q 0174: Logic probes to suit 
2 for 


MINI Pro Torch: Light weight 
robust blow torch. 1300°C flame 
makes it ideal for a wide variety 

of tasks such as silver soldering, braz- 
ing or automotive repairs. 20m! gas tank 
will last approx. 60 minutes at mid set- 
ting. With easy start piezo ignition, refill- 
able gas chamber, ceramic flame guard, 
Normally, wind-proof flame. 


MAXI Pro Torch: Professional 

hand held or free standing butane torch 
for tasks such as heatshrinking, model 
making, silver soldering and more! It 
features both gas feed and air volume 
adjustments for flexibility when tackling 
those tricky jobs. Features easy start 
piezo ignition, refillable gas chamber, 
ceramic flame guard, wind-proof jet 
flame. All aluminium 

construction. 


Professional Tool 


This high quality crimp tool is a fantastic 
addition to your technical tool kit. Suits 
red, blue & yellow automotive type crimp 
lugs. Ratchet action makes crimping 
even easier. Built to last a lifetime! 

Bonus FREE 150pc 

crimp kit when you 

purchase the T 1552 


150pc 


10 each of 6.4,4.5,2.3 

Female/Male spade, mini- 

spade lugs, ring terminals, fork lugs, 
multi-joiners and 5 each of red/blue/yellow 


- inline cable joiners & 5 blue 6.4mm 


piggyback spade lugs. All in a handy 
plastic parts case! 


24VDC to 13.8VDC Converter 


Converts 24V DC to 13.8V DC 
at up to a MASSIVE 8 

Amps. Features overload 
protection and fused 

output. Use 12V 

devices in trucks 

or tractors! 


Was $79! 
Save 
over 35% 


overnight delivery 


30W Satellite Speakers 
Light weight speakers that deliver an 
unbelievable sound for their size making 
them perfect for home theatre systems, or 
as satellite speakers for the patio, games 
room, small boutique or restaurant. 
Features: ¢ 30W Max power ¢ 8Q «2 way 
speaker system ¢ Size: 110x130x130mm 


30W Centre Channel 


An important part of any surround 

system, the centre channel primarily 
produces most of the movie dialogue frm ; 
or music lyrics. Features: 30W Max lly S99! 


power ° Two 3.5” High performance drivers & sg9 | 


one 1” high performance tweeter ¢ Magnetically 
shielded ¢ 8Q. ¢ Size: 140x110x320mm 
120W Active Subwoofer 
Bass to make you feel the action makes 
this 120W subwoofer the ideal companion 
to a booming surround sound, Hi-Fi or 
home theatre system. Features: On- 
Board 120W amplifier * Accepts 
speaker level or line level input 
ee 4° Crossover frequency adjustment & 
S33 volume control * Auto power on/off 
S40! phase reversal switch 


TOTAL Home theatre solution! 


Purchase the complete set of 
two pairs of C 5280 

satellite speakers, a 

C 5200 active 

subwoofer & one 

C 5250 centre speaker 

to save even more! 








“Whopper” Wire 


Flat style oxygen free cable for superior 

sound & low noise. Ideal for hooking up 

your home theatre system or automotive 
amplifier. 102/0.12 strand. 


W 2140 





10OW Ultra Low Distortion 
Stereo Amplifier Kit 


(SC Nov-Dec ‘01) __ 


It is rated at 100W 

RMS per side this 

amplifier produces 

almost unmeasurable 

low levels of distortion. It is also ultra quiet at - 
123dB A weighted with respect to full power. It 
out performs “brand name” amplifiers costing 3 
to 4 times as much. CNC chassis has been 
designed to simplify construction. 

LOOKS SO GOOD YOUR FRIENDS WONT 
BELIEVE YOU BUILT IT YOURSELF! 


;: LED bargraph meters ¢ Gold plated speaker 
terminals ¢ Simple to construct * 19” Rack or desk mount 
* Screened and CNC pre-punched chassis for a professional 
finish ¢ CD, Tuner, DVD, Tape & Auxiliary inputs * Supplied 


__ with 19”rack mounting ear kit. 


BONUS OFFER! Free 2 x P 6412 3m Pro 
m. OFC RCA leads valued at $41.90 with each 
K 5155 sold! 


Express Order Hotline t _ ‘3 r@) @) A a e é @) oO vA 








Delivering 3V, 4.5V, 6V, 

7.5V, 9V and 12V at up 

to 1A continuous 

capacity, the output 

voltage varies only 

minimally from full load 

to no load making it 

ideal for voltage sensi- 

tive devices like portable TV sets, 
video games, tape recorders, radios, 
scanners, computers. 


_NEW RELEASE U.P:S! 


= An Uninterruptible Power Supply 

is an essential part of any com- 

puter system in both home or 

business environments. A UPS 

can keep your computer running 

during power outages so you can 

save work, and shut down impor- 

tant software services safely. 

A AEYE Features: RS232 communication 
port for software control « Provides 

buck and boost to stabilise input 

voltage ¢ Lightning, surge, 
spike and short circuit pro- 
tection « Internet/phone line 
protection ¢ Microprocessor 
controlled ¢ Protection from 
brownouts or sags. 


130W Inverter 


The perfect sized inverter for 
people camping, or those 
just wanting to run a laptop in 
a remote area for long peri- 
ods . Don't get caught with 
no power when you need 

it most! Was $119 


+ Wi 


600VA: D 0876 


MICROM SURESHOT! 
Desoiders a 14 pin iC in 
around 30 seconds! 
The T 1280 makes it a 
breeze to remove —— 
components from any PCB, even 
double sided, through-hole plated 
boards. All it needs is a squeeze or 
two on the trigger and the ' 
component virtually falls out. 
2 tips supplied. 
Be 3:10) 
BONUS OFFER! 
FREE Bench stand to suit. Valued 


at $24.20 with every T 1280 


Aluminium 

Tool Case 
Rugged aluminium con- 
struction makes this tool 
case ideal for a service 
persons tool case, laptop 
case or camera & 
accessories case. 
Measures 460 x 325 x 


A great tool for both home or 
workshop. Use it to glue together 
wood, plastics, paper, 
cardboard and ceramics. Very 
simple to operate, just turn 

it on, insert a glue stick, 

wait 5 minutes and 

your away! Features: 

¢ Handy bench stand 

* Non drip nozzle 

Flow control trigger. 


BONUS DEAL! Purchase a 
T 2940 and receive 2 packets of small glue 
sticks (12 pcs) valued at $5.90 FREE! 


TDK Velo-CD Burner 


40 speed CD burner with buffer 
underrun protection (no 
more CD errors!). Great 
for any CD production, 
data, audio compilations 
etc. Burns a whole disc in 
just 3 minutes. Comes with soft- 
ware, 3 blanks and CD pen. 
INTERNAL IDE (40x12x48) 


“=e 


150mm ‘Go ir . 

*Tools shown li 
Beware of inferior quality 

us cheaper models on the 
market which have plastic 
sides and are less robust. 


LOCKOUT DMM 


Ever accidently blown up your meter 

from using the wrong probe 

terminals on the wrong range? Well 

NO MORE! The lockout DMM 

features special shutters which 

prevent you from using the meter 

incorrectly. Great for apprentices or 

beginners! Features: Hold function 
_|* Momentary backlight * Temp & 

Capacitance measurement 

* K- Type temp probe included 

¢ Diode check * AC 200mV- 

700V * DC 200mV-1000V 

* Current 2mA-10A 


Donm’t become a crime statistic? 


Installing your own alarm system can save you a fortune and ensure the security of your home and family. 


6 Zone Home/Business 


| Alarm System 


i 


y 


This 6 zone system is ideal 
for most suburban homes. It 
is supplied in 2 parts. 

The main controller 

which consists of a 

lockable steel cabinet 
housing the main board, 
power supply, backup 
battery and field wiring 
connections. And the 
modern design remote keypad 
for entry ways. This controls 
the entire alarm system from 
a remote point. 

SAVE A TOTAL OF $89.10! 


BONUS OFFER Every S 5260 
includes a free S 5075 and M 9325 
Plugpack (Valued at $49.10) 


iparate keypad and control units 
ible master code, client code and 8 


ints « Provision for 3 keypads * Connection for 
smote siren and strobe . eae: eee option 
1a month warranty. 


Be ole lm elaliat= r | . _3 (@) re) WA ? a oO @) vA 


Combination siren and strobe in a 
single weatherproof housing. 


Features separate D525 | 
for siren and strobe. 
Was $30.40 25 5415 


AUSSIE 
MADE 
thousands 
in use! 


NESS Quantum 
PIR Detector 


Features: 

¢ Only 

65w x 80h x 45d 
mm ¢ Selectable 
Pulse Count 

¢ Pyroelectric 
Sensor ¢ True 15m x 
15m 90° Detection 


Pattern * Surface or | $29 | 
corner mount ¢ 9- S 5305 
15V DC « Suits most 


alarm panels ¢ N.C. Alarm 
contacts in standby condition 

* N.C. Tamper switch ¢ Adjustable 
Beam Height Angle * User 
selectable walk test LED, single 
pulse or triple count modes & 
range control. 


Glass Breakage Detector 


Features: Acoustic pickup of breaking 
glass ¢ Useable up to 9m away ¢ Variable 
sensitivity * Powered by 10 -16V 

DC * NC contacts * Tamper switch 

¢ Alarm output indicators 


PIR Detector save 
OVER 


%! 
The dual relay = 


output is ideal for 
triggering a VCR 
as well as the 
alarm system 


detected. eS 
atures: Excellent 

RFI Immunity 

¢ White light 

Immunity * Insect- S 5307 
proof housing * Temperature com- 
pensation ¢ Self-testing software 

* Tamper protection * Dual relay 
output ¢ Includes.unique corner 
mount mounting bracket 

« Adjustable coverage area 


State-of-the-art Digital 
Signal Analysis virtually 
eliminates false 
tglefe(-ialare ly 
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Li ” 
errs er etd HIGH PERFORMANCE 6” x 9” SPEAKERS 


Miniutiter 


(SC April ‘01) Mini FM 

transmitter capable of - 

driving a dipole antenna. © 
__ Was $39.95 


Mini Strobe Kit 
(EA August 97) Great little kit with 
both practical and fun uses. Set the 





timing on your car, or spin out 
your friends with a light show! 


: 15 | HURRY ey Was $21.50 
14 LEI 


Ammeter Kit 


(SC June 2002) 

An ammeter kit is 

essential for monitoring 

your cars electrical system and 
battery. A programmed PIC chip 
allows for much easier kit 
production and simplified circuit. 


AlTRONnCS 


Remote Volume 


Controller Kit 


F (SC June 2002) This remote 
'¥ control volume kit can be built into 
just about any audio project. 

New PIC based model! can be 
controlled by most 

commonly available 

learning remotes. 


Headphone Volume 


Controller Kit 


(SC May 2002) 

A great effective 

line level amplifier kit for 
headphones. Crank up the 
volume on your PC sound card or 
listen to DVD/CD’s at the sound 
level you prefer. 


com 
K 5506 


The Battery Guardian Kit 


(SC May 2002) Stop 

your car fridge from 
running your battery 

flat. Features: 10A 

rating * Low power 
consumption * Cutout 
alarm ¢ LED indication 

of cutout * Automatically re- 
connects battery power 


ATOR [2 


PERTH 
KELMSCOTT 
ALBANY 
BUNBURY 
ESPERANCE 
vic 
MELBOURNE 
BLACKBURN 
CHELTENHAM 
CLAYTON 
COBURG 
CROYDON 
DANDENONG 
HUNTINGDALE 
NUNAWADING 
PRESTON 
ROWVILLE 
BALLARAT 
BENDIGO 


Altronics 
Electronix Mart 
Leading Edge Hi-Fi 
Leading Edge Hi-Fi 
Esperance Comm. 


TECS 

TECS 

Talking Electronics 
TECS 

TECS 

Truscott Electronics 
V & P Electronics 
Rockby Electronics 
Semtronics 
Preston Electronics 
Supplytronics 


1-300 797 007 
(08) 94954433 
(08) 98412077 
(08) 97216222 
(08) 90713344 


1900 658 327 
(03) 98777071 
(03) 95842386 
(03) 95629501 
(03) 99837511 


(03) 97645011 
(03) 53342513 
(03) 54444044 
(03) 52481621 


“If you are di: 


« © Altron 
with re 


MAIL ORDERS 


These high quality, extremely 
responsive speakers are ideal for 
the beginnings of a superb car 
sound system. Optimised for 
infinite baffle for use as parcel 

| shelf speakers. 
eatures: 250W max power, 
“BBW RMS ¢ 4 way system 
¢ 4 ohms impedance » Infinite 
baffle optimised bass driver 
* 60Hz - 18KHz Freq. response 


With up to 600W of power , 
“D” Class MOSFET 
technologies and 
configurable in four, - 
three or two channels “= % 
the C 9250 is ideal to form 
the core of a thunderous car 
audio system. 


4/3/2 Channel operation * Stable into 
2 ohms ¢ Separate gain controls for each audio 
channel ¢ 6dB or 12dB bass boost Gold plated 
contacts ¢ Stylish low profile chassis * Low THD 
¢ Adjustable front and rear low pass/ high pass 
filters * Low power speaker or line level inputs 
¢ Bridgeable terminals 


Retro Style : 


TDK have done it 

again with a new 

release in their 

tremor series of 

desktop speaker 

systems. This time 

its a classy looking 

40W 3 piece. Ideal for computer 
systems, fully magnetically shielded. 
LOOK AND SOUND SENSATIONAL 


New age sound 


(SC July. '2000) 

Suitable for use 

as a bench top/ 

Laboratory 

power supply. 

Output voltage is 

continuously variable 

from 1.23 to 40V, at 

up to 1A. Supplied with a rugged 
steel case, it features a precision LCD 
display for voltage & current. It even 
features variable current limiting. 


$149.95! 


K 3250 


8) 29428 2188 


hee 08) 9428 2188, Fax (08 
) Perth Business Centre. 


WODONGA 
WONTHAGG! 


Exact Computers & Electronics 
Raneye Pty Ltd 


Delsound PL 

Prime Electronic Comp. 
David Hall Electronics 
Prime Electronic Comp. 
Pentacom 


Nortek 

Access Electronics 
Access Electronics 
Access Electronics 
Keller Electronics 

All Electronic Supplies 
Outback Electronics 
Keller Electronics 
Solex 


(02) 60565746 
(03) 56724774 
BRISBANE 
BOWEN HILLS 
UNDERWOOD 
SOUTHPORT 
CAIRNS 
MACKAY 
ROCKHAMPTON 
LONGREACH 
CLONCURRY 
HERVEY BAY 


(07) 38396155 
(07) 32527466 
(07) 38082777 
(07) 55312599 
(07) 40321710 
(07) 49512246 
(07) 49221058 
(07) 46580500 
(07) 47422590 
(07) 41289055 
(07) 54436119 
(07) 47433475 
(07) 41214559 
(07) 47554522 


Central Communications (08) 89522388 


(03) 62310111 


19 Range DMM 


| 19 range DMM with built in HFE 
transistor and diode test functions. 
ideal for the cash strapped student 
or enthusiast. Packed with features 
and great value for money! Pick one 
up for the toolbox! 

Was $15.95 





Features: Delivers up to 

3A current * Separate controls for 
voltage and current limiting * Fixed 
12V & 5V output rails * Fully 
adjustable from 0- 30V « Precision 
LCD voltage & current meters ¢ Fully 
regulated * Short circuit and overload 
protection 


Auto Ranging 
EO IVEIVE 


Autoranging multimeters are great if 
you don’t have a free hand to change 
ranges on your DMM. Ideal for service 
persons or hobbyists. Was $65! 

es * Manual override of auto- 
ranging * Range hold & data hold 
* Auto power off «°C Temperature range 
* AC < 400mV to 600V * DC Volts < 
400mV to 600V « Resistance < 4000 - 
40MQ ¢ Continuity buzzer « AC/DC current 
< 400pA - 10A * Transistor 
tester * Diode check 
* Rubber holster included 
* 3 year warranty 


NORMALLY $269! 
Not a misprint!, but this 
offer is limited to the 
first 25 callers only! 


Includes K-Type 


CETEY Temp Probe. 


| Digital Hygrometer & 
Thermometer 
aith Clock 


cellars! Features: * Large 
LCD ¢ 12/24 hour clock 

* Internal/External temperature 
sensor * Humidity * Backlighting 

* 4 mode temperature alert 

(audible alarm), within range, out of 
range, high and low temperature 

* -50°C to +70°C * Max/Min memory 
* Sensor waterproof to 3m 


Ideal for fish 
tanks, home 
brew kits, 


www.altronics.com.au 


= ONLINE 24/7! 


LAUNCESTON (03) 63347333 
ADELAIDE 
BRIGHTON 
ENFIELD 
HOLDEN HILL 
WOODVILLE STH. 
abil LINCOLN 


(08) 82126212 
(08) 83770512 
(08) 83496340 
(08) 82617088 
(08) 83471188 
Bassham's TV & Comp. (08) 86830075 
SYDNEY 
FLEMINGTON 
SMITHFIELD 
VILLAWOOD 
NOWRA 


David Reid Elect. 

Prime Electronic Comp. 
Chantronics 

Superb Electronics 
Haven Electronics 
Protronics 

PDC Group Pty Ltd. 
John Fettell 2-Way Radio 
Newtek Electronics 
Vimcom Electronics 


(02) 92671385 
(02) 97461211 
(02) 96097218 
(02) 97557666 
(02) 44215552 
(02) 67422110 
(02) 49562562 
(02) 65811941 
(02) 42271620 
(02) 42284400 
CHRISTCHURCH 


Elstronics +64 3343 4475 


All items being returned must be in NEW condition with all 
ISpc rt 
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It’s now very easy to build short 
range two-way wireless data 
communication functions into a 
wide variety of equipment, using 
the Nordic family of UHF 
transceivers-on-a-chip. As well 
as the chips themselves, the 
company makes a range of pre- 
built evaluation kits for 
designers. 















Review by 
JIM ROWE 





One-chip Transceivers 
for easy UHF Data 
Communications 
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Ithough digital mobile phones 
A‘ grown in spectacular 

fashion over the last few years, 
the growth in wireless data communi- 
cation has also been impressive. 

No doubt for the same reason, too: 
once you remove the need for a con- 
necting cable, there’s greater conven- 
ience as well as many more potential 
applications. 

But the benefits of wireless data are 
by no means confined to high speed, 
wide bandwidth spread-spectrum 
technologies like Bluetooth and IEEE 
802.11. 

A lot of short range applications 
can be served just as well by lower 
speed, lower bandwidth technology 
such as FSK (frequency shift keying, 
or ‘digital FM’). 

This can provide a very cost-effec- 
tive solution for applications like 
alarm and security monitoring, home 
automation, remote control, short- 
range telemetry, automatic meter read- 
ing, toys and so on. 

Putting this technology to work has 
been made particularly easy by Nor- 
dic VLSI ASA, a chip design and 
manufacturing company established 
in Norway in 1983. 

In the last three years, Nordic has 
released a range of complete single- 
chip FSK data transceivers and trans- 
mitters, which are designed to oper- 
ate on frequencies in the UHF bands 
allocated in most countries for either 
ISM (industrial, scientific and medi- 
cal) or LIPD (low interference poten- 
tial device) use. 

Using these chips, a designer can 
provide their product with fully trans- 
parent short range two-way low speed 
data communications very easily. 

All that’s needed, apart from each 
chip itself, is a single crystal, a few 
SMD components and an antenna — 
which can be either an off-board quar- 
ter-wave whip or an on-board rectan- 
gular loop etched directly on the PC 
board. 

Even with the latter approach, the 
total board real estate required can be 
as little as 880 square millimetres (40 
x 22mm). 

A good example of the Nordic chip 
range is the nRF401, a complete FSK 
data transceiver which can operate on 
either of two channels in the 433.05 - 
434.79MHz ISM/LIPD band. 

Housed in a very compact (7 x 5 x 
2mm) 20-pin SSOIC package, the 
nRF401 chip can handle data rates up 
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to 20kb/s (kilobits per second). Its 
transmitter can achieve up to +10dBm/ 
10mW of RF output (continuously 
adjustable down to -8.5dBm) with a 
deviation of +15kHz, while the re- 
ceiver has a sensitivity of -105dBm for 
a BER (bit error rate) of less than .001 
at 20kb/s. 

The chip operates from a single DC 
supply rail of +3-5V, and the current 
drain in receive mode is typically only 
11mA. 

The drain in transmit mode varies 
between 8mA and 26mA, depending 
on the RF output power level (which 
is set very simply via a single external 
resistor). 

The nRF401 also offers a ‘standby’ 
operating mode, where its current 
drain drops to a mere 8uUA when the 
PWR_UP pin is taken to logic low 
level. 

It can become fully operational in 
either transmit or receive mode only 
3ms after the PWR_UP pin is raised to 
logic high level, while switching be- 
tween receive and transmit modes in- 
volves a setup delay of either 1ms (Rx 
to Tx) or 3ms (Tx to Rx), after the 
TXEN pin is taken high or low respec- 
tively. 

Thanks to its internal digital di- 
vider and PLL (phase-locked loop), 
the nRF401 needs a clock frequency 
of only 4.00MHz, which can be gener- 
ated by the chip itself using a crystal 
and three other SMD components. 

Alternatively, it can accept a 





4.00MHz clock signal from a micro- 
controller or similar, if this is already 
available. Either way, it can generate 
from the 4.00MHz clock all frequen- 
cies needed for FSK transmission and 
reception on either 433.92MHz or 
434.33MHz, selected by taking the 
chip’s CS pin to either logic low or 
high levels. 

As you can see from Fig.1, the only 
other external components needed are 
two chip capacitors and a resistor for 
the PLL loop filter, a chip inductor for 
the VCO, a chip resistor from the RF- 
PWR pin to ground to set the RF out- 
put level, and some components to 
couple the chip’s push-pull RF out- 
puts to whichever antenna is used. 

With an off-board whip antenna, 
the latter involves four chip capaci- 
tors anda pair of chip inductors, while 
an on-board loop antenna involves 
three chip capacitors and a resistor. 

The nRF401 needs no special setup 
or configuration and handles a stand- 
ard serial bitstream so there’s no need 
for precoding of data. In fact it’s de- 
signed to act as an essentially ‘trans- 
parent’ physical-layer data interface, 
in either direction. 

UHF data communications couldn’t 
be much simpler! 


Evaluation kits easy 

To make it easy for designers to 
build the nRF401 into their products, 
Nordic provides two different evalua- 
tion kits based on the chip. Each in- 





Fig.1: this is the circuit of the loop antenna version of the nRF401 evaluation kit. 
Three sizes of board are included, letting you determine optimum power output 
and current drain for a particular application. 
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In the LOOPKIT, you don’t get just one pair of modules, but THREE pairs - each 
with different loop sizes (18 x 10mm, 25 x 15mm and 35 x 20mm). This allows 
quick checking of the loop size needed for a particular application. 


cludes fully assembled PC board trans- 
ceiver modules ready for operation, 
plus all necessary chip data and kit 
applications info. 

One is the nRF401-EVKIT, which 
provides two transceiver modules 
complete with matching ‘rubber 
ducky’ quarter-wave whip antennas. 

The other kit is the nRF401- 
LOOPKIT, which as the name sug- 
gests, provides modules featuring on- 
board loop antennas. 

However with this kit you don’t get 
just one pair of modules, but THREE 
pairs — each with different loop sizes, 
to allow quick checking of the loop 
size needed for a particular applica- 
tion. The three loop sizes provided 
are 18 x 10mm, 25 x 15mm and 35 x 
20mm. 

Using one or the other of these evalu- 
ation kits, it should be very straight- 
forward to check out the feasibility of 
providing your equipment with short 
range two-way data comms, and also 
to finalise the RF power levels and 
antenna size required. 


Other devices too 


The nRF401 isn’t the only data 
comms chip in the Nordic range. 
There’s also the nRF403, which is very 
similar to the 401 except for the fre- 
quencies of its two UHF channels. 

One is still in the 433MHz LIPD 
band but centred on 433.93MHz, while 
the second channel is centred on 
315.16MHz. 

This frequency is also in an Aus- 
tralian LIPD band (304.05- 
328.65MHz), but one allocated for use 
by personal safety alarms, car alarms 
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and remote door locking systems and 
home detention devices, with a maxi- 
mum power level of either 104W or 
200uUW rather than the 25mW limit 
applying to the 433MHz band. 

So if the nRF403 is used on this 
channel, its output power will need to 
be throttled well back. 

There’s an evaluation kit for this 
chip too, known as the nRF403-EVKIT. 
This contains two transceiver mod- 
ules with matching 315MHz helical 
antennas, plus all data and documen- 
tation. 

Another transceiver in the range is 
the nRF903, which comes in a 32-pin 
TQFP package and offers more func- 
tionality than either the 401 or 403. 
The maximum power output of the 
903 is still 10mW (+10dBm) but the 
chip can now operate on three differ- 
ent UHF bands: the 433MHz band, the 
868-870MHz band and the 902- 
928MHz band. 

Thanks to an inbuilt synthesiser, it 
can also operate on a choice of 256 
channel frequencies in each of these 
bands. 

This means that the 903 can be eas- 
ily programmed for operation on vir- 
tually any frequency in the Australian 
433.05-434.79MHz and 915-928MHz 
LIPD bands, but its 869MHz option 
probably can’t be used here because 
this band is not allocated for ISM or 
LIPD operation. 

The nRF903 is configured with its 
band and channel frequency informa- 
tion by means ofa 14-bit control word, 
clocked into the chip via a serial 
peripheral interface (SPI). 

Two bits of the same control word 





are also used to set RF output power 
level in 6dBm steps from -8dBm to 
+10dBm, while another two bits are 
used to set the frequency of the 903’s 
clock output for driving an external 
microcontroller. 

Other features of the nRF903 trans- 
ceiver include a higher maximum data 
rate of 76.8kb/s, plus GFSK (Gaussian 
frequency shift keying) modulation 
and demodulation capability. There’s 
an evaluation kit for the nRF903 too, 
complete with quite a lot of applica- 
tions info. 

These appear to be the only full 
UHF data transceiver chips in the 
Nordic range, although a chip for the 
2.4GHz LIPD band is apparently in 
the works and due for release soon. 


Transmitter range 


At present the other chips available 
are transmitters, rather than transceiv- 
ers. 

These include: 

¢ the nRF402, which operates on 
the 433MHz band and is fully com- 
patible with the 401 and 403 trans- 
ceivers; 

¢ the nRF902, which comes in an 
8-pin SOIC package and operates on 
any frequency in the range 862- 
870MHz, with a maximum output of 
+10dBm and data rates up to 50kb/s; 

¢ and the nRF904, also in an 8- 
pin SOIC package, which operates on 
any frequency in the range 902- 
928MHz, with a maximum output 
power of +1dBm (1.25mW) anda maxi- 
mum data rate of 50kb/s. 


Local availability 


So if you need to provide some of 
your products with short range data 
communications capabilities, the Nor- 
dic range of single-chip UHF trans- 
ceivers and transmitters is well worth 
checking out. 

They work on a number of our allo- 
cated LIPD bands, they’re easy to use 
and Nordic provides designers with a 
high level of support in the way of 
evaluation kits and applications in- 
formation. 

They’re readily available in Aus- 
tralia from IRH Components, a divi- 
sion of Delta Electrical Group. You 
can contact them on 1800 252 731 (02 
area call 9364 1766); or by email at 
sal10@irh.com.au 

More information is available at both 
the IRH (www.irh.com.au) and Nor- 
dic (www.nvlsi.no) websites. sc 
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Redback “Solutions” audio installation tools 


Redback Solutions is a 
range of audio tools de- 
signed to help overcome 
common problems during 
installation of audio sys- 
tems. 

The half-width 1RU design allows 
for individual units to be used stand 
alone, or with the use of the custom 
bracket up to 2 units can be rack 
mounted side by side. All models are 
designed and manufactured in Aus- 
tralia. 

The mix of products 
has been selected after 
repeated requests from 
leading sound contract- 
ing companies. There are 
plans to include several new 
models in the Solutions range in the 
near future and Altronics Managing 
Director, Brian Sorensen, will be 
happy to hear suggestions from con- 
tractors and other audio users for the 
types of products they would like to 
see added to the range. 

Currently available are the follow- 
ing models: 

A 5104 — Audio Distribution Amp 1 
in — 4 out; A 5120 — A/V Distribution 
Amp 1 in - 4 out (pictured top); A 
4804 — Balanced Line Pre Amp 1 mic 





/1 Aux—1 output (pictured below); A 
5115 — Phantom Power Supply 2 chan- 
nel; A 5110 — Di box with inbuilt EQ; 
A 8300 — 24V DC 1 Amp Power Sup- 
ply. 

Units can be powered from either 





dedicated plug packs or when multi- 
ple units are used in one system, sev- 
eral units can be powered from the M 
8300 Power supply. 

The Solutions range are priced 
$199.00 each including GST. 


Contact: 
Altronics Distributors 


174 Roe St Northbridge WA 6003 
Ph: (08) 9428 2199 Fax (02) 9428 2198 
Website: www.altronics.com.au 








Prototype RF screening system 


When electronic engineers and de- 
signers are developing new applica- 
tions, achieving radiated emissions 
compliance is a key consideration. 
Where RF screening is required, costly 
one-off screens of various shapes and 
sizes often need to be made. 

Microponents, (Birminghman, UK) 
has a very flexible RF Screening Sys- 
tem to provide an “instant fix”. 

The system is very flexible, allow- 
ing engineers to build screening en- 
closures of various sizes, shapes and 
heights. A profile can be formed while 
maintaining 0.1-inch spacing, even 
around corners, to fit on development 
boards. It can be assembled without 
tools into various shapes, is solderable 
and has a long shelf life. 

The kit can currently be purchased 


70 SILICON CHIP 





directly from Microponents, however, 
distribution rights will be announced 
towards the end of 2002. 


Contact: 
Microponents Ltd 


PO Box 162 Birmingham B4 7XD England 
Ph: 44 121 380 0100 Fax 44 121 359 3313 
Website: www.microponents.com 





Toslink Optical Gear 
from Microgram 


With Toslink (digital optical data trans- 
fer) becoming more and more popular in 
many sound cards, DVD players and other 
digital audio equipment, Microgram Com- 
puters have added a range of Toslink 
equipment to assist users who want to 
take advantage of the high performance 
of this relatively 
new standard. 

First are a pair 
of converters 
which transform 
wired (RCA) sig- 
nals to Toslink or 
vice versa. Both 
are priced at $89.00; the 23006-7 con- 
verter goes from Toslink to RCA while the 
23005-7 goes from RCA to Toslink. 

Next is a 

m Toslink 

Switch Box 

(23000-7) 

which 

avoids wear 

and tear on 

optical con- 

nections. It 

has 3 switchable inputs and one output 
and sells for $54.00 

Alittle more 

up-market is 
the plugpack- 
powered, 4 in, 
2 out digital 
optical 
(Toslink) 
switch box 
with remote 
control. 

It’s ina 
very “showy” 
plastic case 
and it retails 
for $149.00 
(23002-7). More info on all the Toslink 
gear from the Microgram website. 


Contact: 

Microgram Computers 

Unit 1, 14 Bon Mace Close, 

Berkeley Vale NSW 2261 

Ph: (02) 4389 8444 Fax: 1800 625 777 
website: www.mgram.com.au 
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New low-cost, tiny UHF handhelds from Jaycar 


Back in April last year, we looked at the 
range of small hand-held two-way radios 
then available. 

Jaycar has released a new one which 
could have given our top choice a run for 
its money: these “Digitalk” tiny (105 x 60 x © 
25mm) hand-helds operate on the UHF CB 
band (all 40 channels) and have a range of | 
features which belie their $79.95 pricetag. — 

All functions are push-button controlled 
including the “normals” such as volume, 
channel selection, etc. But they also have 
such features as channel scanning and call 
alert, call tone transmitting, VOX (voice 
activitation) and can also use a vox oper- 
ated headset/microphone (available sepa- 
rately). There is even a dual time and stop- 
watch function — very hand for sports use! 

They operate from four AAA batteries — 
alkaline or rechargeable. Jaycar have spe- 
cial volume pricing for quanitities drop- 
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Stabivolt adjustable AC voltage regulator 


Some readers will be familiar with 
AC voltage regulators which use a large 
transformer and a ferro-resonant cir- 
cuit to maintain a 
constant 240VAC, 

These are com- |» 
monly used where | 
AC supplies tend to |. 
fluctuate over a wide |, 
range or have prob- §, 
lems with transient 
spike voltages. 

The Stabivolt is 
also an AC voltage 
regulator but it has | 


fuse. 














Jaycar Boabonies 
100 Silverwater Rd, Silverwater d28 
Ph: (02) 9741 8555 Fax (02) 9741 8500 
Website: www.jaycar.com.au fi 


the advantage that its output is 
adjustable viaa front panel Variac 
control. Four different models are © 
available without out- _ 
puts of 2.5A, 5A, 8A 
and 10A. Besides the 
front panel Variac, the 
Stabivolt has a0-300V ~ 
voltmeter and a standard 3- 
pin flush-mount output 
socket, power switch and 


Line regulation is quoted 
as being within 1% for 
mains input voltage varia- 









STEPDOWN 
TRANSFORMERS 


60VA to 3KVA encased toroids 






Harbuch Electronics pty i 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 









tions from -20% to +10% of 240VAC. 
Output load regulation is not quoted. 
The output voltage is sinusoidal with 
ppeely ae harmonic distortion. 

ogg The output can be set 
| anywhere from OV to 
270VAC. 

Since the Stabivolt 
does use a conven- 
tional ferro-resonant 
isolating transformer, 
it provides full isola- 
tion between the in- 
put and output, unlike 
a standard Variac. 


Use arercus 








Low-cost surveillance system with bonus TV set. 


Another 
one of those 
surplus bar- 
gains from 
Oatley 
Electronics 
is this low- 
cost sur- 
veillance system — with 
a TV set included for 
good measure. 

The heart of the sys- 
tem is a Panasonic TC- 
14S15A 34cm remote- 
controlled colour TV set. These have a pedigree: they were 
actually used in many venues during the 2000 Sydney 
Olympic games. (The one you get might have been used by 
a gold medal winner in the athlete’s village!). 

Because of their previous use, they may have many 
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channels locked out or be set to “hotel mode” where sound 
levels are limited and many user controls are unavailable. 
But these are easy to reset or overcome using the remote 
control (details are on Oatley’s website). 

All the TVs have audio/video inputs and outputs as well 
as the usual antenna intput and would normally be very 
keenly priced (for a brand-name set) at Oatley’s selling 
price of $295.00 

But wait, there’s more! Included with every set is a 
miniature CMOS video camera, complete with its own 
tiny microphone, which makes a perfect surveillance sys- 
tem when coupled with the Panasonic TV. A small 12V 
plugpack supply is also included to power the camera. 

So if you’re 
looking for a low- 
cost surveillance 
system, this is 
well worth a sec- 
ond glance. 





SEPTEMBER 2002 71 





Hong Kong to host largest trade fair in Asia 


Following its record-breaking suc- 
cess last year, the Hong Kong Elec- 
tronics Fair 2002 will be held from 
October 11-14, 2002 at the Hong Kong 
Convention and Exhibition Centre. 

One of the world’s biggest exporters 
of electronics goods, Hong Kong’s ex- 
ports in this category totalled 
US$69.017 billion in 2001. 

Last year, 1,632 exhibitors from 21 
countries and regions converged on the 
territory to show the latest audio-visual 
products, electronic accessories, elec- 
tronic gaming, home appliances, multi- 
media devices, office automation and 
equipment, telecommunications prod- 
ucts and security products. Group pa- 
vilions from the Chinese mainland, 
Korea and Taiwan provided extra in- 
terest. The Fair also drew 42,617 visi- 
tors from 133 countries and regions. 

Organisers expect that even more 
exhibitors will be on hand this year. 
An AC Nielsen survey conducted dur- 
ing the 2001 Fair spotlighted the fol- 
lowing product trends and market 
outlook: 

¢ Entertainment/home appliances 
and electronics/electrical products for 
teenagers were identified as the fast- 
est growing product categories over 
the next year. 

¢ 54% of the exhibitors and 57% of 
the buyers interviewed predicted a 
market outlook in 2002 that was the 
same or better than 2001. 

Special events at the Fair that are 
designed to inform and enlighten in- 
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clude: Frontiers of Brainpower, a 
showcase for innovative ideas and 
prototypes from Hong Kong universi- 
ties and research institutions, which 
have the potential to be developed 
commercially. 

Seminars and forums for the indus- 
try addressed by leading international 
speakers, with the focus on electrical 
appliances and consumer electronics. 

Two other Fairs being run concur- 
rently with the Hong Kong Electron- 
ics Fair are the Hong Kong Interna- 
tional Lighting Fair — an important 
regional event for lighting products 
and fixtures with 20,000 visitors at- 
tending last year and “electronicAsia” 
— a must-see for electronics compo- 
nents, assemblies, electronics produc- 
tion and display technologies. 

A unique feature of the Hong Kong 
fair will be the Dragon Lounge - a 
place where visitors can snack, read 
newspapers and work on-line at a bank 
of computers. Cathay Pacific Business 
and First Class passengers are offered 
free access to the Dragon Lounge at 
the Fair. To enjoy the facilities within 
the lounge, passengers simply need to 
show their boarding passes at the en- 
trance. In addition, the Yum Sing card 
- entitles you to a wide range of dis- 
counts and special offers at many of 
Hong Kong’s top restaurants, bars, 
shops and more! Simply retain your 
Cathay Pacific boarding pass and 
present it to the TDC Fair Manage- 
ment Office during the fair opening to 





pick up the card. 

Australasian companies are also en- 
titled to this special privilege as part 
of the Buying Mission. 

The Fair’s Cyber Booking Service 
allows visitors to pre-schedule ap- 
pointments with exhibitors on-line. 
Simply log onto the Fair website and 
browse through the list of exhibitors 
by name, product category, country/ 
region. 

Log onto http://hkelectronics 
fair.com before 20th September 2002 
to register for your free admission 
badge. 

You can also enter a series of lucky 
draws online to win prizes which in- 
cluding free admission tickets to 
Ocean Park and a free tour to 
Shenzhen, China. 





Contact: 
Kitty Mak 
Hong Kong Trade Development Council 
Ph: (02) 9261 8911 Fax (02) 9261 8966 
email: kitty. mak@tde.org.hk 





































$2000 For Best 
Student Exporter 


Australian high school students 
have the opportunity to win $2,000 
by entering the inaugural Austrade 
Export Plan Competition. 

The Austrade Export Plan Com- 
petition is aimed at helping second- 
ary students learn more about sell- 
ing goods and services overseas. The 
national winner will receive $2000 
and a trip to Melbourne to attend 
the prestigious Australian Export 
Awards presentation dinner in No- 
vember. 

The launch of the competition 
coincides with the release of new 
Austrade teaching resources about 
exporting, which are now available 
to all Australian high school teach- 
ers. 

Austrade’s Education Program 
Manager, Leigh Derigo, said the con- 
test was a fun and rewarding way 
for students to learn more about 
doing business overseas and explore 
the export potential in their local 
area, sc 








Contact: 
Austrade 
Ph: (02) 9390 2077 Fax: (02) 9390 2341 
www.austrade.gov.au/studentcentre 
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Driving light/accessories 
protector for cars 


This simple alarm can be used to protect 
powered car accessories (such as driving lights) 
from theft. It’s self-arming, uses just a handful of 
parts and can be easily integrated with existing 
car alarms. Alternatively, it can be used as a 
standalone unit with its own 12V siren. 


By RICK WALTERS 


One night recently, an acquaintance 
had a pair of quite expensive driving 
lights stolen from the front of his 4- 
wheel drive while it was parked in his 
driveway. For the thief, it was almost 
too easy — just unplug (or cut) the 
leads, undo a couple of mounting nuts 
with a shifting spanner and off you 
go. It’s that quick! 

This circuit is designed to protect 
your expensive driving lights and at 
the same time, give the prospective 
thief quite a scare. As soon as the 
power lead to the light is cut or discon- 
nected, either the car alarm will be set 
off or, if you don’t have an alarm, a 
very loud siren will be triggered. If 
that doesn’t scare the “low-life” away, 
nothing will. 

One important feature of this unit is 
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that it’s automatically armed each time 
you turn the ignition off. After all, a 
thief detector isn’t much use if you 
forget to turn it on. Similarly, the unit 
is automatically disarmed when the 
ignition is switched on. 

Of course, this also means that the 
unit isn’t foolproof — if a thief “hot- 
wires” the car, the alarm won’t sound 
but then you’d have much bigger prob- 
lems than just a pair of stolen driving 
lights. 


How it works 


Fig.1 shows the circuit details. As 
you can see, there is very little to it. 
The most complicated part is the cir- 
cuitry involving IC1, which is used to 
mute the alarm after a short time to 
comply with noise pollution laws. 


We have provided protection for up 
to four lights and these are connected 
to diodes D1-D4 via connector CON1. 
Basically, D1-D4 function as an OR 
gate. Normally, their anodes (A) are 
pulled low by their respective driving 
light filaments and so their commoned 
cathodes (K) are also pulled low via 
an associated 100kQ resistor. 

As a result, transistor Q1’s base is 
also low and so this transistor and 
relay RLY1 are off. 

Now consider the situation if one of 
the driving lights is disconnected. 
When that happens, the anode of the 
corresponding diode in the OR gate is 
pulled to +12V via a 10kQ resistor 
which means that the diode is now 
forward biased. As a result, the 
commoned cathodes are pulled to 
about +11.4V and so Q1 now turns on 
(assuming that Q2 is also on) and acti- 
vates relay RLY1. 

Relay RLY1 is a double-pole double 
throw (DPDT) unit. As shown, its nor- 
mally open (NO) contacts are con- 
nected to pins 2 & 7 of CON2. When 
the relay is activated, pin 2 is switched 
to +12V while pin 7 is pulled to 
ground. These outputs can be used to 
trigger the high-going or low-going 
inputs of an existing car alarm. 
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TO +12V VIA 


DRIVING DRIVING LIGHT 


UGHT SWITCH RELAY CONTACTS ) 


SPOT tT] J 
UGHT UGHTS 


PN100, PN200 


* D4 IS ONLY USED WHEN 
ADDITIONAL LIGHT FITTED 


D5, D9: 1N4004 





c 


calli 


D1-4, had D10: 1N914 
A 
ae 


S¢ DRIVING LIGHT PROTECTOR 


Fig.1: the circuit uses diode OR gate D1-D4 to drive transistor Q1, which in turn 
drives a relay (RLY1). IC1 functions as a timer and this automatically shuts the 
alarm off after 90 seconds by turning off Q2. 


Alternatively, an external 12V siren 
can be connected between pins 2 & 7 
of CON2 (or connected between pin 2 
and ground). 

Transistor Q2 (a PNP type) is in- 
cluded to ensure that the alarm re- 
mains off while the vehicle is being 
driven. As shown, this transistor is 
connected in series between Q1’s emit- 
ter and ground. Normally, Q2’s base is 
pulled low via a 10kQ resistor and so 
this transistor is biased on. 

However, when the engine is started, 
Q2’s base is pulled high via the acces- 
sories line (pin 5 of CON2) and diode 
D6. This turns Q2 off and so Q1 and 
RLY1 are also off and the alarm is 
disabled. Turning off the ignition then 
automatically “arms” the circuit again. 

Note that if Q2 were not included, 
the alarm would sound each time the 
driving lights were turned on. 


Alarm timeout 


IC1, a 14-stage binary counter, pro- 
vides the timeout function. Normally, 
pin 12 (Reset) of this IC is held high 
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via LED 1 and the 1kQ resistor to the 
+12V rail. As a result, IC1 is held in 
the reset condition and its operation 
is inhibited. 

When the alarm is triggered, Q1 
and Q2 are both on and so Q1’s collec- 
tor is pulled down close to OV (ie, 


ACCESSORIES 





ground). This in turn pulls the anode 
of LED1 low via diode D10, thus re- 
leasing the high on IC1’s reset pin. 
Instead, the reset pin is now pulled 
down to OV via a 100kQ resistor and 
so IC1 now begins operating. 

The RC network on pins 9 & 10 sets 
the frequency of the internal oscilla- 
tor, while the selected binary output 
determines the alarm period. In this 
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TO +12V BATTERY 
(VIA INLINE FUSE) 


+12V SWITCHED 
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Fig.2: follow this diagram carefully when installing the parts on the PC board. Note that you must only fit as many 
input diodes (D1-D4) as you have lights to protect; eg, if you just have two driving lights, fit diodes D1-D2 only. 





case, we have used the Q14 output at 
pin 3, which means that IC1 divides 
by 24 (ie, 16,384). 

Since we want the alarm to operate 
for about 90 seconds, this means that 
the oscillator frequency should be 
16,384/90 = 182Hz. This frequency is 
set by the 33nF capacitor and 150kQ 
resistor on pins 9 & 10. 

At the end of the 90s timing period, 
pin 3 (Q14) of IC1 goes high and this 
pulls Q2’s base high via D8. As a re- 
sult, Q2, Q1 and relay RLY1 all turn 
off and the alarm stops. 

But that’s not all the high Q14 out- 
put does — three other events also take 
place. First, it turns on transistor Q3 
via a 47kQ resistor and this holds 
IC1’s Reset (pin 12) low. Second, it 
pulls pin 11 high via D7, which stops 








www.siliconchip.com.au 


“Computer Omnibus” includes articles on trouble- 
shooting your PC, installing and setting up computer 
networks, hard disk drive upgrades, a basic intro- 
duction to Linux plus much more. 


“Electronics TestBench” is a valuable 128-page 
collection of the best test equipment projects from 
the pages of Australia’s best electronics magazine. 


Silicon Chip Publications, PO Box 139, Collaroy, NSW 2097 
Phone Orders: (02) 9979 5644 _ ~—s Fax Orders: (02) 9979 G503 ~= Email Orders: office@silchip.com.au 


the oscillator. And third, because Q3 
is on, LED1 lights to show that the 
alarm has been activated — ie, LED1 
functions as a “tamper” indicator. 

When the wiring to the light has 
been reconnected, Q3 is turned off by 
pressing the Reset switch (S1). This 
releases the low on pin 12 and rearms 
the circuit. 

Power for the circuit is derived from 
the car’s battery (via a 1A in-line fuse 
— see construction). Diode D9 pro- 
vides reverse polarity protection, 
while a 10Q resistor and 100uF elec- 
trolytic capacitor provide supply de- 
coupling. In addition, zener diode ZD1 
is included to protect the IC from high- 
voltage spikes on the supply line (eg, 
when other equipment switches on 
and off). 


oubscribe & Get One Of These FREE!* 


THAT’S RIGHT! Buy a 1- or 2-year subscription 
to SILICON CHIP magazine and we’!l mail you a 
free copy of “Computer Omnibus” or “Electronics 
TestBench’” — the choice is yours. 


*Australia only. Offer valid only while stocks last. 


Finally, diode D5 protects transis- 
tor Q1 by quenching the back EMF 
generated each time the relay switches 
off. 

Building it 

Building it is easy since all the parts 
are mounted on a PC board measuring 
109 x 48mm (code 03109021). Fig.2 
shows the parts layout. 

Begin by carefully checking your 
etched PC board against the published 
pattern (Fig.3). That done, install the 
wire link, followed by the resistors, 
zener diode ZD1 and diodes D1-D10. 
Make sure that the diodes are all cor- 
rectly oriented. 

Note that we have shown diode D4 
dotted on both the circuit and the 
overlay. This diode should be left out 
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Parts List 


1 PC board, code 03109021, 
109mm x 48mm 

1 DPDT mini PC-mount relay, 
Jaycar SY4061 (or equivalent) 

3 2-way PC-mount screw 
terminal blocks (5mm pin 
spacing) 

2 3-way PC-mount screw 
terminal blocks (6mm pin 
spacing) 

1 pushbutton switch (S1) to suit 


Semiconductors 

1 4060 14-stage binary counter/ 
divider (1C1) 

2 PN100 NPN transistors 
(Q1,Q3) 

1 PN200 PNP transistor (Q2) 

1 red LED (LED1) 

8 1N914 small signal diodes 
(D1-D4,D6-8,D10) 

2 1N4004 1A diodes (D5,D9) 

1 1N4745 16V 1W zener diode 
(ZD1) 


Capacitors 
1 100uF 25VW PC electrolytic 
1 33nF MKT polyester 


Resistors (0.25W, 1%) 
1 220kQ 5 10kQ 
1 150kQ 2 1kQ 
2 100kQ 1 100 
1 47kQ 





unless you have a fourth driving light 
(or spot light) to connect to pin 4 of 
CON1. Similarly, diode D3 should be 
omitted if you don’t have a spot light. 

In most cases, there will only be 
two driving lights to protect, so only 
diodes D1 and D2 should be fitted. In 
short, only fit as many input diodes as 
you have lights to protect — ie, if you 
have two driving lights, fit only di- 
odes D1-D2. If you have diodes con- 
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nected to unused inputs, the circuit 
will false alarm. 

The remaining parts can now be 
installed on the PC board. These in- 
clude the 33nF and 100uF capacitors, 
transistors Q1-Q3, the screw terminal 
connectors, IC1 and the relay. Make 
sure that IC1 is installed with pin 1 
adjacent to D7 and note that transistor 
Q2 in a PN200 PNP type. 


Testing 


Testing is best carried out on the 
workbench. First, link the active in- 
put terminals on CON1 together (ie, 
those with diodes) and run a wire to 
pin 8 of CON2. That done, connect the 
tamper LED (LED1) as shown in Fig.2, 
then connect a 12V power supply to 
CON2 (positive to pin 1, negative to 
pin 8). 

Initially, nothing should happen and 
the current drawn should be only a 
couple of milliamps. Now cut the wire 
between the input terminals to ground, 
to simulate an attempted theft. You 
should immediately hear the relay 
click in and then, after about 90 sec- 


4-Band Code (1%) 

red red yellow brown 
brown green yellow brown 
brown black yellow brown 
yellow violet orange brown 
brown black orange brown 
brown black red brown 
brown black black brown 





onds, it should drop out and the LED 
should illuminate. 

Of course, if you had connected a 
siren between pins 2 and 8 of CON2, it 
would have sounded for 90 seconds. 
However, it’s unlikely you would wish 
to experience this pleasure! 


Troubleshooting 


The most likely reason for it not to 
work is that LED1 has been installed 
backwards. Other likely possibilities 
include poor or missed solder joints, 
solder bridges (especially between the 
IC pins) and parts installed with in- 
correct polarity. 

Having a diode connected to an 
unused input on CON1 will also cause 
problems. 


Installation 


Once the circuit is working cor- 
rectly, it can be installed in the vehi- 
cle. And that’s easier said than done 
because, depending on where the driv- 
ing light relay is mounted, you may 
have to run some leads through the 
firewall. 


5-Band Code (1%) 

red red black orange brown 
brown green black orange brown 
brown black black orange brown 
yellow violet black red brown 
brown black black red brown 
brown black black brown brown 
brown black black gold brown 
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Fig.3: this is the full-size etching pattern for the PC board. Check your 
board by comparing it with this pattern before installing any of the parts. 


Generally, the best place to mount 
the unit will be close to the fusebox/ 
relay box. This will enable you to 
easily pick up power and run the in- 
put leads to the driving light relay 
contacts. 

We’ll leave it up to you.as to how 
the board is protected. Typically, it 
could be wrapped in foam rubber and 
secured with cable ties. Alternatively, 
the board will fit inside a standard 
130 x 70 x 40 plastic case, which is 
available from most suppliers. The 
tamper LED and Reset switch should 
be mounted in an accessible location 
on the dashboard and connected to 
CON2 via flying leads. 

Pin 1 of CON2 must connect to an 
unswitched battery positive terminal. 
An unused position on the fusebox is 
a good place to pick up this connec- 
tion but be sure to fit a 1A in-line fuse. 
In most cases, it will be just a matter of 
buying a fuse to suit your car’s fusebox. 
Note that all connections should be 
run using automotive cable and con- 
nectors. 

The car radio supply line is a good 
place to pick up the accessories feed. 
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Again, this can be picked up at the 
fusebox. 


Driving light connections 


If the driving-light relay has dou- 
ble-pole contacts (ie, one set of con- 
tacts for each driving light), the leads 
from CON1 can be wired directly to 
the relay. Just be sure to connect each 
input to the driving light side of its 
contact. 

However, if the driving light relay 
only has a single pole, you cannot 
wire CON1 to the relay contacts. That’s 
because cutting the leads to one light 
would still leave a circuit back through 
the commoned relay contact and the 
remaining light — and that’s just what 
we don’t want. 

There is a way around this how- 
ever, and that’s to run the leads from 
CON1 directly to the driving lights 
themselves. In fact, you have to make 
the connection to each light inside the 
lamp housing itself (so that the thief 
has to cut the wire). It really doesn’t 
matter which side of the lamp fila- 
ment you connect to - either side will 
do. 
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How can you tell whether or not the 
driving light relay is a single-pole or 
double-pole type? Simple, with the 
power off, disconnect one of the driv- 
ing light leads from the relay, then 
check the resistance between its relay 
terminal and earth. 

If the reading is open-circuit, the 
relay is a double-pole type. Conversely, 
if you get a reading of just a few ohms, 
it means that there is a path back 
through the other driving light and so 
the relay is a single-pole type. 


Siren 


In order for the unit to trigger an 
existing car alarm, you will need to 
connect one of the switched outputs 
to an appropriate alarm input termi- 
nal — ie, either connect the +12V 
Switched output to a high-going in- 
put trigger terminal, or the Earth 
Switched output to a low-going trig- 
ger terminal. 

For example, if you car’s alarm is 
triggered when a door opens and the 
courtesy light switch is in the ground 
circuit, then the Earth Switched out- 
put can be connected across this 
switch. 

Alternatively, you can use a sepa- 
rate 12V DC siren. If you fit this be- 
hind the grille close to the items you 
are protecting, it should frighten day- 
light out of any thief. 

Finally, note that this circuit will 
also sound as soon as you turn the 
engine off if the filament in one of the 
lamps “blows” — ie, it can also func- 
tion as a “blown filament indicator”. 
Of course, that’s assuming that you 
have wired CON1 so that the lamp 
filaments are in-circuit. 

However, this feature will be disa- 
bled if you connect to the “earthy” 
side of the lamp filaments inside the 
lamp housing. sc 
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VINTAGE RADIO 


By RODNEY CHAMPNESS, VK3UG 








The Barlow Wadley XCR-30 MkII 
communications receiver 


Developed during the 1960s, the Barlow- 
Wadley Loop principle gave rise to a new 
generation of up-market communications 
receivers. Here’s a look at one such set and 


how it operated. 


The Barlow Wadley XCR-30 multi- 
band receiver was made by the 
Barlows Manufacturing Company Ltd 
in the Republic of South Africa be- 
tween 1969 and 1981. The model 
number “XCR-30” indicated that it 


was a “crystal-controlled receiver with 
30 bands”. 

This was a relatively rare receiver 
in Australia, despite the fact that about 
20,000 of them were produced. The 
reason for this is quite simple: Aus- 





This rear view of the XCR-30 receiver shows how the back is hinged down so 


that the batteries can be replaced. 
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tralia (and many other nations) boycot- 
ted products from South Africa dur- 
ing that period due to the latter’s apart- 
heid policies. However, some of these 
advanced receivers did make it to 
Australia and I was fortunate enough 
to obtain one for personal use (I used 
them in my work as well). 

They were not cheap, selling for 
around $225 in 1975. The first model 
arrived in late 1970 and subsequent 
upgrades occurred until at least 1974. 
I believe that an FM converter was 
also made to work with the receiver 
but I’ve never seen one of these. 

At first glance, the set appears to be 
just another large multi-band portable 
receiver with a telescopic whip an- 
tenna. This is true, of course, but on 
closer inspection it becomes evident 
that the set is more than just a multi- 
band transistorised portable radio. It 
has a total of 31 bands and tunes from 
500kHz to 31MHz in 1MHz segments. 
And it has the ability to tune AM, 
single sideband (SSB) and Morse code 
(CW) signals. 

Furthermore, its dial calibrations 
are quite accurate and it is an ex- 
tremely stable receiver which exhib- 
its only very slight drifts in the tuned 
frequency, even at 30 MHz. This means 
that you can tune to a frequency up 
around 30MHz and be confident that 
an AM station on that frequency will 
be heard as soon as it commences 
transmission, without the need for 
retuning. It is net quite as stable as 
this on SSB, however. 


Construction 


The set itself is mounted in a steel 
case which provides reasonable 
shielding for the electronic circuitry. 
This case measures 292mm wide by 
190mm high by 98mm deep and is 
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covered with black vinyl over foam 
plastic sheeting. It also weighs in at 
just over 4kg with batteries, so it’s 
hardly a “lightweight”. 

The physical appearance of the set 
puts it somewhere between a domes- 
tic entertainment portable and a pro- 
fessional receiver. And realistically, 
that is what the set’s market segment 
is — sub-professional. 

Sensibly, the manufacturers pro- 
vided a decent-sized source of power 
in the form of a pack of six D-cells. 
The set can also be used with an exter- 
nal 6-12VDC power supply via a 
2.5mm DC socket. This was then regu- 
lated to around 6.5V in most instances, 
with the set protected against reverse 
polarity by a germanium diode. 

Strangely, the set has a positive earth 
which means that it cannot easily be 
used with a supply with a negative 
earth, as in most vehicles. Most of the 
transistors in the radio are NPN sili- 
con types, with just a sprinkling of 
germanium PNP types, so you would 
think that a negative earth would have 
been used. 

A 3.5mm miniature phone socket is 
mounted alongside the power socket 
and this can drive either an external 
speaker or headphones. The antenna 
used for all frequencies is an 870mm- 
long telescopic whip. 

An interesting feature is the use of 
electronic band changing, thus elimi- 
nating the need for a very complex 31- 
position mechanical switch. To tune 
the set, the lefthand dial (bandswitch 
if you like) is set to the particular 
Megahertz range required and the 
righthand dial is then rotated until 
the desired station is heard. For exam- 
ple, Radio Australia on 9580kHz 
would be tuned by setting the MHz 
dial to “9”, then the kHz dial to “550”, 
then three more small divisions fur- 
ther up the dial brings the set to 
9580kHz. 

Even if the transmitter wasn’t oper- 
ating at that time, the station would be 
heard as soon as it commenced opera- 
tion. How many portables of the early 
1970s could boast that degree of tun- 
ing accuracy? 

The other controls are more con- 
ventional. The on-off-volume control 
is quite conventional, for example. 
An antenna tune control was a feature 
of a number of portable receivers 
(particularly imported multi-band 
types) and this Barlow Wadley receiver 
has one too. However, it tunes from 
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The Barlow Wadley XCR-30 multi-band 
receiver is a good performer. This set is 
relatively rare in Australia. 





0.5-30MHz in one sweep of the con- 
trol. The control is either rotated to 
obtain the best quality signal or if 
there is no signal, is peaked on the 
background noise. 

As mentioned earlier, the set is 
multi-mode, being able to resolve SSB 
and CW signals in addition to AM. As 
a result, a mode switch is included on 
the front panel. Its left position selects 
upper sideband, the centre position 
AM and the right position lower 
sideband. In the sideband positions, 
Morse code (CW) can also be resolved. 

Tuning SSB signal is quite critical 
so the knob above the mode switch is 
an SSB clarifier. This latter control is 
used to accurately tune SSB for clear 
reception. 


Performance 


Because it is so different from any- 
thing else of the era, it is interesting to 
see how this rather sophisticated re- 
ceiver works. 

The six D-cell batteries are fitted by 
first undoing two screws on the top 


edge of the back using a screwdriver 
or a small coin. The back can then be 
laid down, after which the cells can 
be inserted into the holder. Note that 
the back can also be completely re- 
moved by lifting it out of the gutter at 
the bottom of the cabinet, while the 
battery connections can be removed 
from the battery holder. 

Once the antenna has been fully 
extended, the broadcast band is a good 
place to start our check on the per- 
formance of the set. Let’s say that we 
want to tune to 693kHz. First, the set 
is turned on and the volume control 
rotated part way. The antenna trim 
(tuning) is then set to approximately 
the position where 693kHz would be 
(this is a vague setting). 

Next, the megahertz. dial is set at 
“0” and the kilohertz dial is rotated 
until it is just below “700”. The mode 
switch should be in the AM position. 
If the station is within range, it should 
now be heard. 

It is then necessary to peak the “An- 
tenna Trim” and adjust the MHz and 
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This view shows the front of the receiver with the front panel removed. The 








1MHz crystal oscillator is shown at the top left of the photograph. 


kHz dials for best reception. The small 
signal-strength level meter, just to the 
left of the frequency setting dials, gives 
an idea of the relative strength of re- 
ceived signals. Once it’s tuned, you 
can adjust the volume control to the 
desired level. 

Although a bog-standard transistor 
set may perform well on 693kHz, the 
Barlow Wadley is a bit disappointing 
at this end of the dial. However, the 
higher the frequency tuned, the better 
the receiver performs. In fact, its per- 
formance is sparkling in the higher 
shortwave regions and it will outper- 
form most receivers of the era on its 
whip antenna. 

What’s more, it doesn’t drift off sta- 
tion and has good dial calibration. 
Even on SSB stations, it will remain 
in tune for considerable periods of 
time. The audio quality is also good 
and with around 400mW into its 
100mm speaker, the volume is ad- 
equate for most situations. 

Another feature of the set is the 
provision of separate antenna and 
earth terminals. These can be used to 
improve the reception at low frequen- 
cies and the use of an external an- 
tenna does help in this regard. How- 
ever, I was still not satisfied with the 
performance, so I modified the an- 
tenna circuit to improve the recep- 
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tion. We’ll take a look at this modifi- 
cation later. 


Restoring the XCR-30 


Not surprisingly, the cabinet on my 
set has suffered a few blemishes over 
the years but is otherwise intact. The 
grille also has a number of marks and 
I’m not sure whether I can remove 
them without doing further damage. 

Internally, the set is well protected 
and damage is unlikely unless it is 
run over by a truck! Removing the 
rear panel gives access to a double- 
sided PC board of quite high quality. 
This board carries all the circuitry 
and has the component numbers 
marked on it, as well as five test points. 
However, without the service manual, 
identifying what does what is quite 
difficult, as this is not a conventional 
superhet receiver. 

To really get serious about servicing 
this receiver, it is necessary to remove 
the front panel. First, the knobs are 
removed, followed by nine screws 
through the PC board. This allows the 
front panel to come away and you 
now have access to both sides of the 
board, which is great for servicing. 

Speaking of servicing, these receiv- 
ers have a common fault in the VHF 
sections of the circuit. This is due to 
the fact that quite heavy enamelled- 





copper wire is used for the coils and 
transformers (this was done to main- 
tain alignment stability and to ensure 
a stable tuning range for the VHF os- 
cillator). However, because these parts 
are so heavy, they tend to break the 
solder joints and tracks on the back of 
the board. 

As a result, it’s a good idea to re- 
solder these areas of the board, as this 
seems to fix most problems. 


How it works 


As already mentioned, this receiver 
isn’t a conventional superhet, so let’s 
see how it works. 

At the antenna input, the signal is 
coupled via a low-value capacitor to 
the top of one of three antenna coils. 
These three coils are switched in or 
out of circuit by two microswitches 
and are tuned by a ferrite slug at- 
tached to the dial cord. As the dial 
cord moves, this ferrite slug is slid 
through each of the coils in turn, the 
proximity of the slug also triggering 
the relevant microswitch. 

This nifty idea means that the an- 
tenna can be peaked anywhere be- 
tween 500kHz and 31MHz with just 
one sweep of the antenna trim con- 
trol. The tuned signal is then ampli- 
fied and applied to a diode balanced 
mixer (converter), where it is mixed 
with the VHF local oscillator signal 
(tuning range 45.5-75.5MHz) to give 
an output at 45MHz + 650kHz. This is 
then applied to a 45MHz broadband 
IF amplifier. 

This high first IF (intermediate fre- 
quency) permits the use of relatively 
simple RF circuitry in the front-end 
while still achieving very good image 
response (and there’s no complicated 
31-position band switching). With a 
13.7MHz input signal (MHz dial set to 
“13” and the kHz dial set to “700”), 
the image is at 103.3MHz. The 
13.7MHz signal beats with a 58.5MHz 
local oscillator signal, giving an out- 
put on 44.8MHz. 

Note that the 45MHz IF channel is 
quite broad in response and will ac- 


Fig.1 (right): this is the full circuit 
diagram for the Barlow Wadley XCR- 
30 MkII communications receiver. It 
has a no less than 31 bands, tunes 
from 500kHz to 31MHz in 1MHz 
segments and can receive AM, single 
sideband (SSB) and Morse code (CW) 
signals. 


www.siliconchip.com.au 


230 ZLETL NL 


AOl/eg 


| 


i< 
as 
3 
won 

uw 
ae 


r 
' 
' 
‘ 
' 
H 
t 


bee wwe owe oe ose 


#907 


$8007 SS7 48 
tu 8 
999 


oD 


1a 
(WNINWWHR9) 
30010 NOMWD3L0Nd 
WSY3ARY ANALIVE 


oa 
3402 xouuss ANONOL 
aw 90-Z9-SE 1€ 


tor | 10 ° XUV 6790 DWA- 
a Fn WNVL ZH 
uz 


ee Cal 


NO3ZGOH1V> 
ua *® 








81 


SEPTEMBER 2002 


www.siliconchip.com.au 


Photo Gallery: Airzone Models 529 & 511 


oo 


| 
The Airzone Model 529: this was an AC/DC broadcast- 
band receiver with the following valve line-up: EK2 
converter, CF2 RF amplifier, CBC1 detector/audio, CL2 
output, CY2 rectifier and C1 ballast. (Photo courtesy Bill 
Adams, VK3ZWO). 


cept signals from around 44.35MHz 
to 45.65MHz (1.3MHz bandwidth) 
with little attenuation. 

Next, the 44.8MHz signal is ampli- 
fied and applied to another diode bal- 
anced mixer on 42.5MHz. This pro- 
duces an output on 2.3MHz (44.8MHz 
- 42.5MHz = 2.3MHz). An image of the 
44.8MHz signal would occur at 
40.2MHz but will be insignificant due 
to the selectivity of the 45MHz IF am- 
plifier and the very high frequency of 
the image response at the first mixer. 

The signals at the input of the 2- 
3MHz tuneable second IF amplifier 
cover a whole megahertz, so it is nec- 
essary to tune this stage to 2.3MHz. 
This section of the receiver can be 
considered quite standard. In this par- 
ticular scenario, all the signals in the 
range 13-14MHz can be selected as 
desired by the tuneable IF (kHz dial). 

However, it is possible to have 
breakthrough of an image signal which 
is located 910kHz (ie, twice the IF 
frequency) higher than the wanted sig- 
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nal. Thus, a signal on 2050kHz will 
have an image at 2050 + 910 = 
2960kHz. To overcome this problem, 
an RF amplifier stage makes sure that 
the image is rejected. 

The 455kHz amplifier (3rd IF am- 
plifier) is straightforward. It only uses 
one conventional IF transformer and 
most of the selectivity is achieved by 
two ceramic resonators. The signals 
are then applied to a conventional 
diode detector for AM signals, or toa 
product detector for SSB/CW signals. 

Finally, the signals are amplified by 
a conventional audio amplifier. This 
consists either of discrete transistors 
or an audio amplifier IC. 


Local oscillator stability 


Although the VHF oscillator in the 
receiver is stable, it’s certainly not 
stable enough for SSB (or even AM) 
reception without the received signal 
drifting well outside the passband of 
the IF amplifier. 

In a conventional broadcast-band 


The Airzone Model 511: this AC broadcast-band model 
featured a circular dial and carried the following 
valves: 6A8 converter, 6K7 RF amplifier, 6Q7 detector/ 
audio, 6F6 output and 5Z4 rectifier. (Photo courtesy Bill 
Adams, VK3ZWO). 





receiver, the local oscillator drifts over 
time and this may be as much as 5kHz 
when the oscillator is on 1500kHz (ie, 
for a tuned frequency of 1045kHz). 
However, in the Barlow-Wadley re- 
ceiver, the oscillator for the first mixer 
may be on 75MHz and if it suffered 
the same percentage of drift, it would 
drift 50 times as far — ie, 250kHz. 
That’s not good as it would mean that 
the dial calibrations would be out and, 
even worse, just moving the set ever 
so slightly would completely detune 
SSB signals. 

Fortunately, the drift in the oscilla- 
tor is noticeably less than this but in a 
conventional receiver, it would still 
be too much for listening to AM or 
SSB without having to regularly ad- 
just the tuning. 

So how is the VHF oscillator set up 
so that it remains exactly on the cor- 
rect frequency? Well, that’s not possi- 
ble but it is made as stable as practi- 
cal. Any drift is then corrected for 
using the “Wadley Loop” principle so 
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let’s see how this works. 

Fig.2, which is a block diagram of 
the receiver, will help you understand 
the basic principle. As shown, a 1MHz 
crystal oscillator is incorporated into 
the receiver and its output is proc- 
essed in an harmonic generator to pro- 
vide harmonics extending beyond 
33MHz. It also sets the 1MHz tuning 
range for each band. 

The VHF local oscillator tunes 
nominally from 45.5-75.5MHz and 
whenever its output minus an har- 
monic of the 1MHz oscillator equals 
42.5MHz, a particular band is selected. 

For example, if the receiver is tuned 
to the 13MHz band, the oscillator will 
be on 58.5MHz. This 58.5MHz is 
mixed with the 16th harmonic of the 
1MHz crystal oscillator in balanced 
mixer 1. This gives 58.5 - 16 = 42.5MHz 
which is then fed to a 42.5MHz IF 
amplifier stage. 

Note that this IF amplifier does not 
amplify the received signal — instead, 
it amplifies only the 42.5MHz mixing 
product of the two oscillators. This 
42.5MHz “local oscillator” signal then 
mixes with the band of signals cen- 
tred on 45MHz in balanced mixer 3 to 
give signals in the 2-3MHz range as 
previously explained. 

Earlier in the article, an example of 
a received frequency of 13.7MHz was 
used. It mixed with 58.5MHz (mixer 
2), giving a 44.8MHz output (45MHz 
IF). This was then mixed with the 
42.5MHz signal to give 2.3MHz. This 
is the case where the VHF oscillator is 
exactly on 58.5MHz. 

But what ifthe VHF oscillator drifts 
to 58.6MHz? The signal in the 45MHz 
IF will now be on 44.9MHz and if 
mixed with 42.5MHz, the tuneable IF 
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Fig.2: this simplified block diagram will help you understand how the Barlow-Wadley Loop works. Follow it in 
conjunction with the description given in the text. 


stage would need to be reset to 
2.4MHz. And that’s quite unsatisfac- 
tory, as this would mean that the kHz 
dial would have to be retuned. 

However, all is not lost. The 
58.6MHz signal is mixed with the 
16MHz signal from the crystal oscilla- 
tor and gives an output of 42.6MHz 
which is still within the passband of 
the 42.5MHz IF amplifier. This 
42.6MHz signal is then mixed with 
the 44.9MHz IF signal (mixer 3) and 
this gives an output of 2.3MHz. 

This is exactly the same as when 
the VHF oscillator was on 58.5MHz. 
So even though the oscillator has 
drifted 100kHz, the Wadley loop sys- 
tem has cancelled this drift out. The 
VHF oscillator can therefore drift 
+150kHz (the acceptance bandwidth 
of the 42.5MHz IF amplifier) and the 
front end of the receiver will still have 
crystal-locked frequency stability! 

All in all, it’s a very nifty way of 
cancelling the VHF oscillator drift. 


Improving sensitivity 

Because I was dissatisfied with the 
sensitivity of the receiver at low fre- 
quencies, I decided to install conven- 
tional primary windings over the aerial 
coils, First, some 20 turns of 36-40 
gauge enamelled copper wire was 
wound at the earthy end of the 0.5- 
2MHz aerial coil. One end of this coil 
was soldered to the nearby PC board 
earth and the other to a 3-position 
single-pole switch mounted near ms 
headphone socket. 

The 2-8MHz coil had 7-8 turns 
wound onto its earthy end and the 
active wire was also taken to the 3- 
position switch, while the other end 
went to the PC board earth, as before. 


BARLOW-WADLEY RECEIVER 


(SIMPLIFIED BLOCK DIAGRAM) 














These new primary windings were 
held in place with a dab of nail polish. 

The 8-30MHz coil was directly 
tapped at the seventh turn from earth 
and this tap was taken to the third 
position on the switch. The moving 
contact of the switch was then con- 
nected via a thin coaxial cable to a 
BNC cable socket mounted near the 
earth terminal. These simple modifi- 
cations greatly improved the perform- 
ance on the lower frequencies. SC 
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- BLUETOOTH 


By far, the most common method of connecting 
computer peripherals is to use cables, although 
some devices such as keyboards, mouses and 
mobile phones use infrared (IrDA) technology. 
Bluetooth is about to change all that and it’s got 
nothing to do with dentistry. 


By GREG SWAIN 


LTHOUGH IT MAY sound mys- 

terious, “Bluetooth” is actually 
the name for a (relatively) new tech- 
nology that allows PCs, computer pe- 
ripherals and other devices to be con- 
nected using wireless communica- 
tions. Basically, it’s a short-range ra- 
dio link that’s designed to eliminate 
all those messy cables that are now 
used to connect keyboards, mouses, 
printers, modems and the like. 


Bluetooth is also intended to render 
IrDA (infrared communication) obso- 
lete. The problem with IrDA is that it 
is line-of-sight only, its range is strictly 
limited and communication can only 
take place between two devices at any 
one time. Bluetooth overcomes all 
these problems and, once set up, is 
easier to use as well. 

In fact, ease of use is touted as one 
of the big advantages of Bluetooth. 


The BT007 Bluetake USB Dongles (MicroGram Cat. 11904-7) are 
basically small radio transceivers which plug directly into USB ports. 
They are Class 1 devices with a range of about 100 metres. 








The devices automatically find each 
other (eg, when you bring a laptop in 
range of a desktop PC), after which 
the user can carry out a range of tasks, 
including dial-up networking, faxing, 
network access, file transfers and in- 
formation exchange. 

Technically, Bluetooth operates in 
the unlicensed 2.4GHz band and uses 
frequency-hopping spread-spectrum 
techniques. This not only helps en- 
sure security (other security measures 
are built in) but also protects the sys- 
tem from interference. And because 
RF transmissions are used, communi- 
cation between two machines is not 
just limited to line-of-sight. 

The actual range depends on the 
class of the Bluetooth device. Class 1 
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devices have a range of about 100 
metres in free space, while Class 2 
devices have a range of just 10 metres. 
That latter figure might not sound like 
much but it’s usually more than 
enough if the devices are in the same 
or adjacent rooms. 

So how do you get two devices “talk- 
ing” to each other using Bluetooth? 
Many devices now come with Blue- 
tooth already built in (eg, mobile 
phones, printers and stand-alone mo- 
dems) but in the case of PCs, the an- 
swer is to use Bluetooth “USB dongles” 
or “USB adapters”. As the names im- 
ply, these are compact radio trans- 
ceiver modules which directly plug 
into the USB port of a PC. 


What’s available 


Typical of the gear that’s now avail- 
able is the BTO07 “Bluetake USB 
Dongle”, as sold by MicroGram Com- 
puters (Cat. 11904-7). This is referred 
to by MicroGram as a “Bluetooth USB 
Home LAN - Dual Dongle” and is just 
the shot for a home network without 
cables — eg, for connecting a laptop to 
a desktop PC for file transfer or Inter- 
net access. 

The package includes two Bluetooth 
dongles — one for each machine — along 
with a setup CD and a user guide. 
Also included are four Velcro sticky 
pads so that you can secure the dongle 
to the top of your PC or in some other 
convenient location. For maximum 
range, it’s best to position the dongles 
so that they aren’t shielded by metal- 
work. 

The dongles in the BT007 package 
are Class 1 Bluetooth devices (ie, they 
have a range of about 100 metres) and 
the maximum data rate is specified as 
1Mb/s. This data rate is much slower 
than for a conventional 10/100Mb/s 
wired network (Ethernet) but is still 
adequate for exchanging data in most 
situations, provided you’re not often 
moving very large files. 

The supplied setup software comes 
on a CD and is compatible with the 
Win98SE, WinMe, Windows 2000 and 
Windows XP operating systems (note: 
neither Windows 98 nor Windows NT 
support USB). Also on the CD is a free 
copy of Symantec’s WinFax Pro 10.0 
plus a trial version of WinRoute Lite 
which is necessary for internet access 
under Win98SE/Me. By contrast, Win- 
dows 2000/XP rely on Internet Con- 
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Fig.1: “My Bluetooth Places” lists the 
various services that are available 
and works a bit like the familiar “My 
Network Places”. 


nection Sharing (ICS) for this func- 
tion (it doesn’t work with ICS under 
Win98SE/Me). 

Getting it up and running is basi- 
cally a matter of first installing the 
application software on each machine, 
then plugging in the dongles into the 
USB ports: The dongles are then auto- 
matically detected and the drivers in- 
stalled. This also places a new icon in 
the System tray, along with a shortcut 
to “My Bluetooth Places” on the desk- 
top. 

For network access, one machine 





Identity 


fad Enter a unique name in the Computer Name field. This name will be 
Gepleyed to other Blustnalh devices inthe ‘eréa. 


Security 
High; All Bluetooth devices attempting to connect to any service provided 
by this computer must provide a password before the connection 
proceeds. All data exchanged 
Bluetooth device is encrypted, 


to require a password before allowing the connection to proceed. 
Encryption can be enabled on a service-by-service basis. Security for 
individual services can be configured from the Local Services tab of the 
Bluetooth Configuration Panel. 





Secuiiymode:[Medum 


Fig.2: the “Bluetooth Configuration” 
dialog is accessed via the icon that’s 
placed in the System Tray. Most of the 
options are self-explanatory. 


must be set up to act as a server. As 
mentioned above, this involves ena- 
bling ICS on a Windows 2000/XP ma- 
chine or installing WinRoute Lite ona 
Win98SE/Me machine (this is all de- 
scribed in the User Guide). The other 
machines then act as clients. 

And that’s it — your system is now 
Bluetooth-enabled! 

Double clicking the new icon in the 
System Tray brings up the “Bluetooth 
Configuration” dialog as shown in 
Fig.2. You can perform a variety of 
tasks here, including setting the secu- 





The Poke 2th Bluetooth CF Card (MicroGram Cat.11902-7) is a compact flash 
(CF) card designed for devices running Windows CE. This is Class 2 device with 


a 10-metre range. 
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between this computer and the connecting 


Medium: Individual services provided by lis compute can be coniiyged i 








rity level, specifying default folders 
for information exchange, and setting 
up “pairing” and accessibility. Pair- 
ing allows devices to be set up so that 
you don’t have enter access informa- 
tion each time a connection is at- 
tempted. 


My Bluetooth Places 


The “My Bluetooth Places” win- 
dow dialog works a bit like “My Net- 
work Places” on the Windows desk- 
top. It also allows you to enable and 
disable the various services that are 
available (see Fig.1). These services 
include the following: 

@ Bluetooth Serial Port: establishes a 
Bluetooth wireless connection be- 
tween two devices. The connection 
may be used by an application as 


Now for the $64,000 question: why 
is it called “Bluetooth”? 

The term comes from Harald Blat- 
and who was a Danish Viking king 
during the tenth century. Blatand 
translates into Bluetooth in English 
and his big claim to fame was that he 
managed to unite Denmark and part 
of Norway into a single kingdom — 
just as Bluetooth is now uniting PC 
equipment. 

Apparently, Harald wasn’t the pil- 
laging type of Viking legend. Instead, 
he introduced Christianity into Den- 
mark but that didn’t stop him from 
coming to a sticky end — he was 
killed in 986 AD during a battle with 
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Not much bigger 
than your thumb, 
the “Poke 2th” 
Bluetooth USB 
Adapter” (Micro- 
Gram Cat. 11901-7) 
also plugs directly 
into a USB port. 
This is another 
Class 2 device (ie, 
it has a 10-metre 
range). 


though a physical serial cable con- 
nected the devices. 

@ Dial-Up Networking: a Bluetooth 
client can connect to the Internet via a 
modem that is physically connected 
to the Bluetooth server. 

@® Fax: a Bluetooth client can send a 
fax via a fax machine that is physi- 
cally connected to the Bluetooth 
server. 

@ File Transfer: when the File Trans- 
fer service is established between two 
Bluetooth devices, you can easily 
browse, drag/drop, open, print, cut, 
copy, paste, delete or rename files and 
folders in local and remote directo- 
ries. 

® Information Exchange: this service 
allows two Bluetooth-enabled devices 
to exchange personal information 


his son, who 
then succeeded 
him as king! 

The choice of the term “Bluetooth” 
also reflects the influence of compa- 
nies in the Baltic region in telecom- 
munications. In fact, the basic tech- 
nology was originally developed by 
Ericsson Communications. 

Finally, the $1,000,000 question. 
Did Vikings really wear those funny 
helmets with horns stuck on them? 
Well, according to numerous web- 
sites, they did wear metal helmets to 
deflect blows to the head during bat- 
tle but there were no horns on these 
helmets. It’s all the stuff of myth. 





manager data such as business cards, 
email messages and notes. 

® Information Synchronisation: this 
allows two Bluetooth-enabled devices 
to synchronise Personal Information 
Manager data. 

@ Network Access: this establishes a _ 
wireless connection between the cli- 
ent and a server that’s physically con- 
nected to a Local Area Network (LAN). 
If the client has permission from the 
server, the wireless connection can be 
used as if the client were hardwired to 
the LAN. 


What else is available? 


Also available from MicroGram is 
the “Poke 2th” Bluetooth USB Adapt- 
er” (Cat. 11901-7). It’s not much big- 
ger than your thumb, plugs directly 
into the USB port and is a Class 2 
device (ie, it has a 10-metre range). 

Apart from the smaller range, it 
works exactly the same as the BT007 
dongle described above — even the 
software is the same. 

It is ideal for transferring data be- 
tween your notebook/PC and a 
Bluetooth-enabled PDA or mobile 
phone. 

In a similar vein, MicroGram also 
has the Poke 2th Bluetooth CF Card 
(Cat.11902-7) — a compact flash (CF) 
card designed for devices running 
Windows CE. This is another Class 2 
device (10-metre range) and comes 
with its own application software (on 
CD ROM) and a comprehensive User 
Guide. 


Price and availability 


The following equipment is cur- 
rently available from MicroGram Com- 
puters (all prices include GST): 

(1) Bluetake USB Dongle, BT007 
(includes two dongles); Cat. 11904-7 
— $349.00. 

(2) Bluetake USB Dongle, BT007 
(single dongle); Cat 11903-7 -$199.00. 

(3) Bluetake 2th USB Adapter, 
BT009S (single adapter); Cat 11901-7 
— $149.00. 

(4) Bluetake 2th CF Card Type 2, 
BT100S (single card); Cat 119020-7 — 
$199.00. 

For further information, contact 
MicroGram Computers, Unit 1, 14 Bon 
Mace Close, Berkeley Vale, NSW 2261. 
Phone: (02) 4389 8444. Their email 
address is sales@mgram.com.au or go 
to www.mgram.com.au sc 
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How many times have you wanted to access a company’s website but cannot remember their site name? 


Here's an exciting new concept from SiLicon Cup: you can access any of these organisations instantly by going 
to the Siticon Cup website (www.siliconchip.com.au), clicking on WeBLINK and then on the website graphic of 
the company yovu’re looking for. It’s that simple. No longer do you have to wade through search engines or look 
through pages of indexes — just point’n’click and the site you want will open! 


Your company or business can be a part of Stuicow Curp’s WeBLINK . For one low rate you receive a printed entry 

each month on the Sizicon Cup WeBLINK page with your home page graphic, company name, phone, fax and site 

details plus up to 50 words of description- and this is repeated on the WeBLINK page on the Siz1cow Cup website 
with the link of your choice active. Get those extra hits on your site from the right people in the electronics 


cee - the rc who make decisions to ond your products. Call Sizicow Cup today on ( oe di 9979 5644 


@2oundiebs 


ease 
50% Off Speaker Parts 
s+ chek Here = 
== amin 2 en 


-Hifi upgrades & modification products - jitter 
reduction and output stage improvement. 

- Danish high-end hifi kits - including pre- 
amps, phono, power amps & accessories. 

- Speaker drivers including Danish Flex Units 
plus a range of accessories. 

-GPS, GSM, AM/FM indiv. & comb. aerials. 


Soundlabs Group 
Syd: (02) 9660-1228 Melb: (03) 9859-0388 
WebLINK: soundiabsgroup.com.au 


Want to start Programming the PIC Micro? 
Take a look at our PIC Development board. 
Dedicated to the PIC Micro, We design and 
manufacture PIC Micro project kits, from the 
simple to the complex. Our range is 
constantly growing, so keep 
checking our web site for updates. 


MicroByte Electronics 
Tel/Fax: (03) 9378 4288 
WebLINK: microbyte.com.au 


\ 


_— 
Five identical Video and Stereo outputs 
plus h/phone & monitor out. S-Video & 
Composite versions available. 
Professional quality. 


www.questronix.com.au 
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For broadcast, audiovisual and film industries. 
Wide bandwidth, high output and 
unconditional stability with hum-cancelling 
circuitry, front-panel video gain and cable eq 
adjustments. 240V AC, 120V AC or 24V DC. 


' Check our NEW website for latest prices and MONTHLY SPECIALS 


Email: questav@questronix.com.au 
Video Processors, Colour Correctors, Stabilisers, TBC’s, Converters, etc. 


OUESTRONIX 


JED designs and maniifactures a range of 
single board computers (based on Wilke Ti- 
ger and Atmel AVR), as well as LCD displays 
and analog and digital 1/0 for PCs and con- 
trollers. JED also makes a PC PROM pro- 
grammer and RS232/RS485 converters. 


Jed Microprocessors Pty Ltd 


Tel: (03) 9762 3588 Fax: (03) 9762 
WebLINK: jedmicro.com.au 


MicroZed—) 


Computers 


EMBEDDED € 
AND ACC 
<CONTINUE > 


Pete 
Looking for GENUINE Stamp products from 
Parallax . . . or Scott Edwards Electronics, 
microEngineering Labs & others? 
Easy to learn, easy to use, sophisticated CPU 
based controllers & peripherals. See our 
website for new range of ATOM products! 


MicroZed Computers 
Tel: (02) 6772 2777 Fax: (02) 6772 8987 
WebLINK: microzed.com.au 


High resolution 1in/2out VGA splitter. 
Comes with 1.5m HQ cable and 12V 
supply. Custom-length HO VGA 


All mail: PO Box 348, Woy Woy NSW 2256 
Ph (02) 4343 1970 Fax (02) 4341 2795 
Visitors by appointment only 





We specialise in providing a range of Low 
Power Radio solutions for OEM's to 
incorporate in their wireless technology 
based products. The innovative range 
includes products from Radiometrix, the 
World’s leading manufacturer. 


TeleLink Communications 


Tel:(07) 4934 0413 Fax: (07) 4934 0311 
WebLINK: telelink.com.au 


RCS Radio has available EVERY PC Board 
ever published in Siticon Cuip, EA, ETI and 
AEM (copyrighted boards excepted). 
Many late boards are available ex stock, 
others can be made to order within a few 
days.Custom & production boards too! 


RCS Radio 
Tel: (02) 9738 0330 Fax: (02) 9738 0334 
WebLINK: cia.com.au/rcsradio 


neal oti wid: mene aneaecsenne sis ie as 
When it comes to purchasing quality 
products over the Web, you can count on 
the Wiltronics team to provide you with 

the best value for money. For over 25 

years, Wiltronics has supplied the needs 

of the Electronics Industry, and look 
forward to continuing this service. 


Wiltronics Pty Ltd 


Tel: (03) 9762 3588 Fax: (03) 9762 5499 
WebLINK: wiltronics.com.au 


SPECIALISTS in AUDIO, VIDEO, CD, DATA 
Media and Multimedia manufacturing & 
wholesale. We also specialise in DVD Prod- 
uction & editing. We can produce Short Run 
or Bulk CD Audio, CD Rom & DVD projects. 
Distributor of Emtec (by Basf) TDK, HHB and 
Quantegy Professional Products. 


PRO-COPY 
Tel: (08) 9375 3902 Fax: (08) 9375 3903 
WebLINK: procopy.com.au 


MEASURE RF VOLTAGES 


IN CIRCUIT 


© 100kHz - 750MHz @ 10mV sens. (usable to 1.5GHz) 
© Up to 70V RMS (100Vpk) 
e@ Use with any standard DMM 


cables also available. 


> 


Phone:(03) 94321936 Fax: (03) 9444 7750 
Emil: 4 ae pe aes = com.au 





@ High tensile tip 


in Australia 
RF Probes Pty Ltd 
PO Box 6, Greensborough 3088 
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Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097; or 





send an email to silchip@siliconchip.com.au 


Substituting a 7406 for 
a 74LS06 


I’m getting started with more com- 
plicated PC boards and get both SILI- 
CON CHIP and Elektor but since the 
latter is British I have problems with 
how to get the ICs they suggest. 

So can you suggest a good IC com- 
parison book which would tell me ifI 
can replace the 74LS06 (Low Power) 
with the 7406 since I can’t it at Jaycar 
or DSE? (S. V., via email). 

® In most circuits the 7406 may 
work instead of the 74LS06. However, 
if the circuit is running at very high 
frequencies it may not. You can pur- 
chase the 74LS06 from Altronics in 
Perth and their dealers. See 
www.altronics.com.au 


600W DC-DC converter 
upgrade 


I would like to build the 600W DC- 
DC Inverter featured in the October 
1996 issue of SILICON CHIP to run an 
amplifier I have built. However, the 
amplifier requires supplies of +85V. 
Could I just change the number of 
windings on the transformer or do I 
have to change other things like cur- 
rent sensor etc? (A. S., via email). 

® You only need to change the out- 
put windings to obtain +85V. 15 turns 
on the secondaries should give the 
required voltage. 

The current limit is for the 12V 
input side of the inverter and limits 
the current if it exceeds 79A. This 
should not be altered. It will allow the 
inverter to deliver the 600W of power 
to the amplifier. 


Speed control for 
Super-8 projector 

I am attempting to transfer my Su- 
per-8 movies to video using a digital 
camera. Unfortunately, I am getting a 
strobing effect which I think I can 
correct by altering the speed of my 
projector motor. The motor is 12V DC 
and rated at 25A. Is it possible to 
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adapt the 12/24V 20A speed control 
published in the June 1997 issue, to 
cater for the additional current. (T. C., 
Pearl Beach, NSW). 

@ The projector rating of 25A is 
probably mainly due to the projector 
lamp. The motor probably draws less 
than 1A. If you decide to use a speed 
control you do not want to vary the 
voltage to the projector lamp. 


Valve radio repairs 


Ihave an old valve radio that I would 
like to resurrect and don’t know who 
does this kind of repair. I was wonder- 
ing if you know where I might be able 
to get it fixed. (G. H., Kensington, NSW). 


@ We suggest you contact the His- 
torical Radio Society of Australia: 
http://hrsa.asn.au 


Feedback problem in 
Neon Tube Display 


I am experiencing a problem using 
your Neon Tube Sound Display (SILI- 
CON CHIP November 2001), as sold 
by Jaycar Electronics. When operat- 
ing at higher volume levels, I am no- 
ticing quite a lot of feedback coming 
from the Neon Tube Sound Display 
board into my Subwoofers. I have 
added a 100kQ potentiometer in se- 
ries with the input of the kit to stop 
the feedback. My system is set up as a 


Questions about SteamSound Simulator 


In October 1991, you published a 
design for a Steam Sound Simulator 
(Mk.II), based on an earlier design. I 
have built such a unit and power it 
via a conventional voltage control- 
ler throttle using the modifications 
specified in the article. Could you 
answer three questions? Firstly, can 
the input to [Cia from the white 
noise generator be altered to reduce 
the steam volume as it appears to 
swamp the chuffing output from the 
VCO? Or conversely, can the output 
of the VCO be increased? 

Secondly, can the rate of the 
sawtooth oscillator (Q2) be altered 
to increase its spread? Currently, 
with variable resistors for Ra and 
Rb, the best I can manage is a chuff- 
ing range of 3 - 8V (ie, no chuff at 3V 
and maximum chuff rate at 8V). 

Thirdly, how can I remove the 
motor whine etc from the circuit? A 
ceramic capacitor of anywhere be- 
tween 22nF (.022uF) to about 100nF 
(0.1F) across the brushes does noth- 
ing. The whine swamps the chuff 
and steam and increases in pitch 
with motor speed. Interestingly, us- 
ing the same motor does not pro- 
duce any problems with the Diesel 
Sound Generator. 


By the way, I have built and used 


two steam whistle/diesel horns, one 
as a steam whistle and the other as a 
diesel horn and they sound really 
great. The diesel sound generator 
works really well, although I upped 
the value of the zener diode to about 
15V to increase the frequency 
spread. (P. S., Brisbane, Qld). 

@ Itis not a question of the steam 
volume swamping the chuffing out- 
put. It is more likely that you have 
insufficient modulation via D8. The 
most likely solution is to increase 
the gain of ICia by increase the 
560k resistor to say, 1MQ. You then 
may need to reduce the gain of the 
following ICic stage by increasing 
the 5.6kQ resistor to 10kQ. 

We do not see any easy way of 
increasing the chuff range, assum- 
ing that you have followed the pro- 
cedure in the article for selecting Ra 
& Rb. Motor whine is a problem. If 
the motor itself is close to the 
SteamSound PC board there may be 
nothing you can do since the motor 
field is inducing noise directly into 
the PC board. If there is a reasonable 
space between the two, you may get 
some improvement by increasing the 
capacitors associated with the 78L05. 
Also try connecting a 10uF capacitor 
across the 4.7V zener diode. 
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mono system delivering 200W. 

The kit initially worked correctly 
for the first week of operation, how- 
ever this feedback problem started. 
Several friends who installed the same 
kit to their car audio systems have 
also experienced the same problem. Is 
there a fix? (M. B., via email). 

@ We are inclined to think that the 
interference is due to the pulse cur- 
rents from the neon tube drivers get- 
ting back into the signal line to your 
amplifier. The usual way to solve this 
problem is to have separate supply 
and ground lines going back to the 
battery rather than relying on com- 
mon supply lines to your amplifier 
etc. 


Negative ion generator 
circuit wanted 


I am chasing instructions to build a 
240V Negative Ion Generator. I was 
unable to find any mention of one in 
your kit list on the web site. 

I realize they are a string of diodes 
and capacitors in a succession of volt- 
age doubling circuits but I don’t un- 
derstand the Cockroft- Walton multi- 
plier principle enough to design one 
myself. I know it would need some 
final resistors to make the emittor pins 
safe but the problem is working out 
where to cutoff the voltage doubling 
to minimize ozone production. 

Can you advise me if you have had 
a design in an early edition or could 
you do an article on negative ion gen- 
erators and the Cockroft-Walton mul- 
tiplier circuit principle? It has so many 
other uses it must be of interest to 
readers. (M. B., via email). 

@ SILICON CHIP has not described a 
Negative Ion Generator but one was 
described in the April 1981 issue of 
ETI. It did use a Cockroft-Walton mul- 
tiplier. That issue also had a good 
information article on Negative Jon 
Generators. We can supply photostat 
copies of these articles for $8.80 in- 
cluding postage. 


-13.8V for car amplifier 


I have a few questions concerning 
the 25A amateur transceiver power 
supply described in your May & June 
1991 issues. Was that a switchmode 
design? Can it be upgraded to 35A 
continuous? I’m trying to make use of 
this car amplifier I’ve got. The only 
other recourse I can think of is to 
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bypass the existing power supply, re- 
placing it with a conventional 240VAC 
supply but so far I have been unable to 
find a circuit diagram for the ampli- 
fier. 

Finally, have you ever described a 
power supply above 25A @ 13.6V? (T. 
C., via email). 

@ The 25A power supply used a 
phase-controlled Triac in the primary 
of a large transformer and used 2- 
stage LC filtering in the secondary. So 
it was switchmode but not in the same 
way as today’s PC power supplies. It 
is not practical to upgrade the design 
and we have not produced anything 
larger. 

Any practical 13.8V high current 
supply will cost far more than your 
car amplifier is likely to be worth. 


Reversing switch not 
recommended 


I have built the 240VAC 10A motor 
speed controller from the November 
1997 issue and it works great. I would 
like to put a reverse switch in the 
circuit. Have you got any ideas or 
circuit programs that I could use to 
make this happen? 

Also, I would like to restrict voltage 


‘output to 180V DC so that I can run a 


180V DC motor. (W. V., via email). 

@ The normal way to provide re- 
versing is to use a DPDT (double-pole, 
double-throw) switch wired as 
changeover switch. We showed how 
to wire such a switch in the simple 
train controller featured in the Febru- 
ary 1993 issue. But we strongly rec- 
ommend against incorporating a re- 
versing switch into the 10A speed con- 
troller. If you reverse the motor while 
it is running you will cause cata- 
strophic failure to the major high volt- 
age components in the circuit. 

However, since you mentioned that 
you are using a 180V DC motor we 
strongly suspect that it is a universal 
motor, ie, a series-wound brush mo- 
tor. If so, then it cannot be reversed, 
unless you reverse the connections to 
the field windings. 

If you want to limit the output volt- 
age, you will need to limit the range of 
the speed control pot VR1. As a sugges- 
tion, try increasing the 1k resistor in 
series with VR1 to 10kQ and the 8.2kQ 
to 12kQ. To confirm these changes, you 
really need a true-RMS voltmeter. 

Incidentally, if you had built our 
half-wave Drill speed controller pub- 





lished in the September 1992 issue, 
the output would automatically have 
been limited to about 170V, suitable 
for a 180V DC motor. 


Protection board has 
reversed diode 


I have just purchased the speaker 
protection kit for the Ultra LD ampli- 
fier (SILICON CHIP, August 2000) from 
Altronics in Perth. I connected it to a 
30V supply. It says to use a 35V-0-35V 
supply but I only have a 30V toroid. 

When I applied power to it, the PC 
board tracks on the 35V inputs be- 
tween the solder pin and the two di- 
odes lifted and the diodes started to 
crack and also the transformer started 
to make a hum. It’s like the diodes are 
reversed or there is a lot of resistance 
or something. Could you help me with 
this? (C. B., via email). 

@ It sounds as though you have 
wired one of the diodes the wrong 
way round. That will blow both di- 
odes and do the damage you describe. 
The cathodes (white stripe end) of 
both D1 & D2 should connect together 
onto the same section of the PC board. 


Where is V./2 
in DI box? 


I’ve just bought and built the DI box 
(SILICON CHIP, August 2001) and Jam 
up to the testing part, where it says to 
connect the multimeter to pin 6 of IC2 
and Vcc/2, then adjust the VR5 trim- 
pot. So where is Vgc/2? And what 
should my multimeter be set to? (A. 
L., via email). 

®@ Vcc/2 is half the supply of 9V so 
it equals +4.5V. It is derived by the 
voltage divider consisting of two 
100kQ resistors. You can see it on the 
circuit immediately below diode D3. 
On the PC board, you can find it on 
the end of the 27kQ resistor (not the 
end which goes to pin 3 of IC2). You 
will need to set your DMM to its low- 
est DC range and then adjust trimpot 
VR5 to the minimum possible voltage 
(ie, OV) when measuring between Vcc/ 
2 and pin 6 of IC2. 


How increase light 
dimmer rating 


I know that the Touch & Remote 
control light dimmer (SILICON CHIP, 
January 2002) is limited to a load of 
250W but I was wondering if there is a 
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way of making it capable of handling 
a 450W load? (R. B, via email). 

@ The limit of 250W is set by the 
Triac’s dissipation limit. To increase 
it requires the addition of heatsink to 
the Triac. This is not easy to do be- 
cause of the very confined space on 
the PC board and the limited amount 
of space within the wall cavity that 
the dimmer is installed in. 


Switched control for 
speed circuit 


I have built a motor speed control 
from a circuit published in your June 
1997 magazine. I am a novice builder 
but managed to get the circuit to work 
as intended and control a 12V motor. I 
would like to know is if it is possible 
to replace the 5kQ speed control pot 
(VR1) with a bank of resistors of dif- 
ferent values that can be switched in 
and out of the circuit with a rotary 
switch. This would give a stepped 
range of speeds for the motor. 

I have tried this but can’t get the 
circuit to work properly. (D. C., via 
email). 

@ Just get a single-pole 12 position 
rotary switch and wire eleven 470Q 
resistors around it. The wiper of the 
switch then becomes the wiper of your 
“switched” pot. 


How to eliminate 
plugpacks 


Ihave been looking in to ways to try 
and eliminate my bulky power packs 
for my computer peripherals. I read 
the article on the PC Powerhouse (SILI- 
CON CHIP, December 1999) and found 
it won’t quite do what I need but it is 
a great concept. I have seven power 
supplies all up: 4 x 12V, 2 x 9V and 
one 7.5V, all of which are rated at 1A 
DC. I am not sure what they are actu- 
ally drawing but I am sure they are not 
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Notes & Errata 


4-channel UHF rolling code re- 
ceiver, July 2002: the circuit on page 
20 has the Set and Reset labelling on 
the four flipflops swapped over, ie, 
pin 6 on IC1a should be Set (S) and 
pin 4 should be Reset (R). In other 
respects the circuit is correct. 


Digital Reverberation unit, Decem- 
ber 2000 & January 2001: the output 
resistor from pin 6 of IC3 is shown as 
10k on the PC board diagram on 
page 73 of the January 2001. It should 
be 150, as shown on the circuit in 
the December 2000 issue. Also, the 


all 1A each. I would like to be able to 
cater for additional power packs in 
the future. As I only have two power 
points in the room and power boards 
are useless to try and fit these things 
on to, I am hoping you might have a 
better suggestion. (R. A., via email). 

@ Depending on current drains, you 
may be able to use one or two 12V DC 
plugpacks to run all your 12V acces- 
sories, then one 9V instead of two 9V 
plugpacks and so on. That way, you 
don’t build anything but you can elimi- 
nate most of the plugpacks. 

The only point do you have to watch 
is to make sure that all the peripherals 
are negative chassis, ie, the OV line 
connects to the earthed metalwork of 
the peripheral device. 


Maximum cable length 
for water level gauge 


What would be the maximum length 
for the figure-8 cable between the sen- 
sor and the display unit in the water 
level gauge featured in the April 2002 
issue of SILICON CHIP? (J. E., 
Silverwater, NSW). 

@ This is not something we have 


WARNING! 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such 
projects should be considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be 
carried out according to the instructions in the articles. When working on these projects use extreme care to ensure that you do not 
accidentally come into contact with mains AC voltages or high voltage DC. If you are not confident about working with projects 
employing mains voltages or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd 
disclaims any liability for damages should anyone be killed or injured while working on a project or circuit described in any issue of 
SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents. SILICON CHIP disclaims any 
liability for the infringement of such patents by the manufacturing or selling of any such equipment. SILICON CHIP also disclaims any 
liability for projects which are used in such a way as to infringe relevant government regulations and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade 
Practices Act 1974 or as subsequently amended and to any governmental regulations which are applicable. 





wiring diagram one page 68 of the 
January 2001 issue has the earth 
and signal connections reversed on 
the output of the digital reverb board. 


Remote Control Extender, June 
1996: this project was previously 
found to be incompatible with 
Mitsubishi VCRs. 

However a reader has discovered 
that it can be made to work if the 
Mitsubishi VCR’s remote is used to 
program an AR-1712 (4-in-1 model) 
learning remote (available from 
Jaycar). 





checked but it should be OK with 
cables up to at least 10 metres. 


Battery charger with 
UC3906 


I am looking for an article describ- 
ing a “Sealed Rechargeable Battery 
Charger”. In particular, it uses the 
UC3906N IC. Could you please advise 
me which article I am looking for and 
if I can purchase a reprint from you? 
(A. B., via email). 

@ We first featured the UC3906 in 
July 1989 in an article entitled “Intel- 
ligent charger for 12V gel batteries as 
just a PC board. Later, it was featured 
in a full-blown charger for 6V/12V 
batteries, and the data sheets were in 
March 1990. 

Subsequently this charger was sub- 
stantially revised in August 1992. 
However, if you want a comprehen- 
sive charger which includes SLA bat- 
teries we would recommend the Multi- 
purpose fast charger featured in the 
June & July 2001 issues. We can sup- 
ply all these issues (except August 
1992 - available as a photostat) for 
$7.70 each, including postage. sc 
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From one of the world’s most respected audio 

authorities. The new 2nd edition is even more 

comprehensive, includes sections on 

a load-invariant power amps, distortion 
rey residuals and diagnosis of amplifier 
& problems. 368 pages in paperback. 


Concise and practical guide to getting up 
and running with the PIC Microcontroller. 
Assumes no prior knowledge of 
microcontrollers, introduces the PIC’s 
capabilities through simple projects. 
| Ideal introduction for students, teachers, 
technicians and electronics enthusiasts — 
perfect for use in schools and colleges. 
270 pages in soft cover. 







Video Scrambling & Descrambling 


a 


If you've ever wondered how they scramble 
video on cable and satellite TV, this book tells 
you! Encoding/decoding systems (analog 
and digital systems), encryption, even 
schematics and details of several encoder 
and decoder circuits for experimentation. 
Intended for both the hobbyist and the 
professional. 290 pages in paperback. 


This book is for anyone involved in designing, 
adapting and using analog and digital audio 
equipment. It covers tape recording, tuners and 
radio receivers, preamplifiers, voltage amplifiers, 
audio power amplifiers, compact disc technol- 
ogy and digital audio, test and measurement, 
loudspeaker crossover systems, power 
supplies and noise reduction systems. 375 
pages in soft cover. 
Naveed 
ANitOns 
PRICE! 
forProduct _ pig 

Designers Widely regarded as the standard text on EMC, 
provides all the key information needed to meet the 
requirements of the EMC Directive. Most impor- 
tantly, it shows how to incorporate EMC principles 
™= into the product design process, avoiding cost and 
| performance penalties, meeting the needs of 

' Specific standards and resulting in a better overall 

product. 360 pages in paperback. 






















Based mainly on the American telephone 
system, this book covers conventional 
Vis » telephone fundamentals, including analog and 
Fay + \epHont digital communication techniques. Provides 
Sl te es fecae basic information on the functions of each 
| telephone component, how dial tones are 
Same generated and how digital transmission 
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Essential reading for electronics designers 
and students alike. It will answer nagging 
questions about core analog theory and 
design principles as well as offering 
practical design ideas. With concise desig 
implementations, with many of 

the circuits taken from lan Hickman’s 
magazine articles. 294 pages in soft cover. 


The book includes both theory and practical 
servicing information and is ideal for both 
students and technicians. 382 pages, in 
paperback. 





Based mainly on British practice and first published 

) in 1997, this book has much that is relevant to 

» Australian systems as a guide to home and small 

§ business installations. A practical guide to 

installation of telephone wiring, ranging from 

| single extension sockets to PABX, with the 
necessary tools, test equipment and materials 

needed by installers.. 178 pages in soft cover. 


i | Provides fully up-to-date coverage of 

== the whole range of current home 

im video equipment, analog and digital. 

Information for repair and trouble- 

shooting, with explanations of the 
technology of video equipment. 
318 pages in soft cover. 
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ENQUIRING MINDS! 


ALL PRICES INCLUDE GST 




























An easy-to-follow, step-by-step 
design framework for a wide variety 
of power supplies. Anyone with a 
basic knowledge of electronics 
can create a very complicated 
power supply design . Magnetics, 
feedback loop, EMI/RFI control and 
compensation design are all described in 
simple language. 265 pages in paperback. 





















Covers all the analog electronics 
needed in a wide range of higher 
education programmes: first degrees 
in electronic engineering, experimen- 
tal science course, MSc electronics 
and electronics units for HNDs. Text is 
supported by numerousworked examples 
and experimental exercises. 
312 pages in paperback. 











Together with the CD software included with 
this book, the reader will have a complete 
solution for constructing or using an ant- 
enna - bar the actual hardware. The soft- 
ware is based on the author’s own Antler 
program, which provides a simple Windows- 
memory. based aid to carrying out the design calculat- 
Provides an interesting, enjoyable and ions at the heart of successful antenna design. 


' rl 
; we | easily mastered alternative to more Free software CD included. 253 pages in paperback. 
theoretical textbooks. 178 pages in paperback. 


Through graded projects the author 
4 introduces the fundamentals of 
microelectronics, the 8051 family, 
programming in C and the use of a C 
compiler. The AT89C2051 is an eco- 
nomical chip with re-writable 



















, Anyone interested in ports, transducer 
interfacing, analog to digital conversion, 
convolution, filters or digital/analog 

# 2 conversion will benefit from reading 

e~inoweG this book. The principals precede the 

| Interfacing applications to provide genuine 
| & © understanding and encourage further 
ra us = development. 302 pages in paperback. 


VERY POPULAR BOOK NOW BACK IN 
STOCK WITH A NEW LOWER PRICE! 
a For non-specialist users — explores 
OWER most of the widely-used modern types 
RICE! of motor and drive, including convent- 
@ ional and brushless DC, induction, 
stepping, synchronous and reluctance 


motors. 339 pages, in paperback. =6a 
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MARKET CENTRE 


Cash in your surplus gear. Advertise it here in Silicon Chip. 








FOR SALE 





CABLE SPECIALS: POWER, 3 Phase, 
Underground, 0.6Kv, Ex British Aero- 
space 500 metres $3 / metre O.N.O 1 
drum. Australian Video Systems Pty Ltd. 
Ph: (02) 9879 6782. 


(02) 9979 6503. 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $20.00 (incl. GST) for up to 20 
words plus 66 cents for each additional word. Display ads: $33.00 (incl. GST) per 
column centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 


To run your classified ad, print it clearly in the space below or on a separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: 
Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to 


Taxation Invoice ABN 49 003 205 490 


BATTERIES SPECIALS: 9 Volt 
DURACELL, Made In U.S.A, Ex Olym- 
pic Boxed Lots of 48 $50 plus $15 P&P. 
Australian Video Systems Pty Ltd. Ph: 
(02) 9879 6782. 


UNIVERSAL DEVICE PROGRAM- 
MER: Low cost, high performance, 48- 


Enclosed is my cheque/money order for $ 


or please debit my 
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pin, works in DOS or Windows incl. 
NT/2000. $1320. Universal EPROM 
programmer $429. Also adaptors, 
(E)EPROM, PIC, 8051 programmers, 
EPROM simulator and eraser. 
Dunfield C Compilers: Everything you 
need to develop C and ASM software 
for 68HC08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086, 8096 
or AVR: $198 each. Demo disk available. 
ImageCraft C Compilers: 32-bit Win- 
dows IDE and compiler. For AVR, 
68HC11, 68HC12. $396. 

Atmel Flash CPU Programmer: Han- 
dies the 89Cx051, 89C5x, 89Sxx in both 
DIP and PLCC44 and some AVP’s, most 
8-pin EEPROMS. Includes socket for 
serial ISP cable. $220, $11 p&p. SOIC 
adaptors: 20 pin $99, 14 pin $93.50, 8 
pin $88. 

Full details on web site. Credit cards 
accepted. 

GRANTRONICS PTY LTD, PO Box 
275, Wentworthville 2145. (02) 9896 
7150 or http://www.grantronics.com.au 


EXTENSION CORD SPECIALS: 10 
METRE, CLICK Heavy Duty, Ex Olym- 
pic Brand New Unopened boxed Lots 
of 5 $30 plus $15 P&P. Australian Video 
Systems Pty Ltd. Ph: (02) 9879 6782. 


FIRE EXTINGUISHER SPECIALS: 
CHUBB Dry Powder 1.5kg, EX OLYM- 
PIC Boxed $25 plus $15 P&P. Austral- 
ian Video Systems Pty Ltd. Ph: (02) 
9879 6782. 


IBM Master Clock: Pendulum type, 
Electromechanical, 24 Volt DC, Origi- 
nal, Hand Painted Face Lettering IBM, 
Serviced, new French Polish, Ex British 
Aerospace, Keeps Good Time, $7500. 
Australian Video Systems Pty Ltd. Ph: 
(02) 9879 6782. 


HELMET SPECIALS: Motor Cycle, ex 
Olympics $20 Terminator 2 Movie 
Policeman Type, various sizes. Austral- 
ian Video Systems Pty Ltd. Ph: (02) 
9879 6782. 


A NEW RANGE of European kits made 
by SMART KIT now available in Aus- 
tralia at www.q-mex.com.au 


www.siliconchip.com.au 





Professional A/V Accessories 


variety of A 


selectors 


Hard-to-find A/V = 


cables 
Video-editing 
VHS/Photos to DVD Patter 
Notebook computers 
Computer ' i 

Suite 230, 813 Pacific Hwy, 5 
Chatswood, NSW 2067. 
Phone: 9411 3088 Fax: 9412 1855 
www.alltac.com.au 


peripherals 


Best value on Home 
Theatre 


Alltac International P/L, 


DOS and Windows? 


Like DOS but Windows no longer supports it? LoadBoot 
lets you run Windows/DOS/Unix etc and can hide DOS 
partitions from Windows to avoid corruption. Price is 
$95.Check out: 

www.squirrel.com.au/~dorlingd/loadboot.htm 


DOUBLE ADAPTORS: Ex Olympic, 
Boxed Lots of 10, $20 plus $15 P&P. 
Australian Video Systems Pty Ltd. Ph: 
(02) 9879 6782. 


FOUR WAY Power Board with Spike 
Protection: Ex Olympic, $10 plus $15 
P&P (Buy 5 and no P&P). Australian 
Video Systems Pty Ltd. Ph: (02) 9879 
6782. 


Audio, Video, S-Video and VGA ca- 
bles distribution amps, switchers, adap- 
tors, price lists at: 
www.questronix.com.au 


USB KITS: DTMF Transceiver, Ther- 
mometer, DDS HF Generator, Com- 
pass, 4-Channel Voltmeter, I/O Relay 
Card. Also Digital Oscilloscope and 
Temperature Loggers. www.ar.com.au/ 
~softmark 


RCS HAS MOVED to 41 Arlewis St, 
Chester Hill 2162 and is now open, with 
full production. Tel (02) 9738 0330; 
Fax 9738 0334. rcsradio@cia.com.au 
www.cia.com.au/resradio 


TELEPHONE EXCHANGE SIMULA- 
TOR: test equipment without the cost of 
telephone lines. Melb 9806 0110. 
http://Awww.alphalink.com.au/ 
~zenere 
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Satellite TV Reception 


International satellite 

TV reception in your 

home is now afford- 

able. Send for your 

free info pack contain- 

ing equipment catalog, satellite lists, 
etc or call for appointment to view. 
We can display all satellites from 76.5° 
to 180°. 


AV-COMM P/L, 24/9 Powells Rd, 
Brookvale, NSW 2100. 
Tel: 02 9939 4377 or 9939 4378. 
Fax: 9939 4376; www.avcomm.com.au 


Positions At Jaycar 
We are often looking for enthusiastic 
staff for positions in our retail stores and 
head office at Silverwater in Sydney. A 
genuine interest in electronics is a ne- 
cessity. Phone 02 9741 8555 for current 
vacancies. 






D.1.¥ SUPPLIES 
For price list, write Acetronics 

5/32 Seton Rd, Moorebank 2170 or email 
acetronics@acetronics.com.au 


Phone (02) 9600 6832 
www.acetronics.com.au 


Printed Circuit Board Manufacture 
48-Hour service * High quality * Low prices 


41189 F 


ALLEN KEY SPECIALS: Metric Sets 
$9, Imperial Sets $9, Ex Olympic P&P 
$10. Australian Video Systems Pty Ltd. 
Ph: (02) 9879 6782. 


KITS KITS AND MORE KITS! Check 
“em out at www.ozitronics.com 


BARCODE READERS: Ex British Aero- 
space, Portable Hand Held 6 only $50 
each $300 P&P $30. Australian Video 
Systems Pty Ltd. Ph: (02) 9879 6782. 


CCTV things Better-Prices Better- 
Range Cameras from $34 * PC Video 
& Audio Recording Dial In/Out 
S/W $99 * FREE things @ 
www.allthings.com.au/free 


INFRARED Acrylic: black to the hu- 
man eye, transparent to CCTV camera 
that has IR capability, 3mm _ thick, 
104mm x 52mm. $20 each plus $5 P&P. 
Australian Video Systems Pty Ltd. Ph: 
(02) 9879 6782. 





Speitome Mark22-SM 


Slimline Mini FM R/C Receiver 


6 Channels 

10kHz frequency separation 

Size: 55 x 23 x 20mm 

Weight: 25gm 

Modular Construction 
Price: $A129.50 with crystal 


Serta €lectronics 
PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 


email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 


Necd prototype PC boards) 


We have the solutions — we print electronics! 
Four-day turnaround, less if urgent; Artwork from your own 
positive or file; Through hole plating; Prompt postal service; 29 
years technical experience; Inexpensive; Superb quality. 
Printed Electronics, 12A Aristoc Rd, 

Glen Waverley, Vic 3150. 

Phone: (03) 9545 3722; Fax: (03) 9545 3561 
Call Mike Lynch and check us out! 

We are the best for low cost, small runs. 





ALARM SPECIALS: Ex Olympic, DSC 
PC 550 with manual, siren , 1 x PIR Key 
Pad, Transformer $150 P&P $20. Aus- 
tralian Video Systems Pty Ltd. Ph: (02) 
9879 6782. 


TELEPHONES: Ex British Aerospace, 
used but work. $15 each plus $15 P&P 
Australian Video Systems Pty Ltd. Ph: 
(02) 9879 6782. 


CABLE SPECIALS: Screened Multi 
Core, Under Ground, Ex British Aero- 
space, New On Reels, 50 Pair, 26 Pair, 
15 Pair all with tight woven screen and 
drain wire, cores are multi stranded. $2 
/metre drum lots. Australian Video Sys- 
tems Pty Ltd. Ph: (02) 9879 6782. 


PCBs MADE, ONE OR MANY. Low 
prices, hobbyists welcome. Sesame 
Electronics (02) 9586 4771. 
sesame777 @optusnet.com.au; http:// 
members.tripod.com/~sesame_elec 
continued on page 96 
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Stuck in a dead end job? 


Prospects looking grim? 
Well Altronics are looking for some 
bright electronic enthusiasts to fill 

positions in their Sydney and 

Melbourne sales offices. You will need 

a passion for electronics and a 


youthful, energetic outlook to life. 
For more information or to register 
your interest, phone: 
Sydney: Peter Deeb 
(02) 9648 0088 
Melbourne: Paul Zervaas 
(03) 9574 6211 





AST ROME DISTRIBUTORS ply. te 


SCREW DRIVER SETS: Ex Olympic, 
Crescent Type $25 P&P $15. Australian 
Video Systems Pty Ltd. Ph: (02) 9879 
6782. 


CCTV CAMERA HOUSINGS: IP 67 
NATA Laboratory Certified, Designed In 
Australia, Made In Australia, by Austral- 
ian Video Systems, TYPE CH 750, 
Brackets, Sun Shield, IP67 Conduit, 
Current the professionals choice! $240 
plus GST + $15 P&P. Australian Video 
Systems Pty Ltd. Ph: (02) 9879 6782. 


24 Volt To 12 Volt DC Converters: 
Designed and manufactured in Australia 
by Australian Video Systems Pty Ltd, 5 
amp, switchmode, $85 plus GST. Cur- 
rent Product. Australian Video Systems 
Pty Ltd. Ph: (02) 9879 6782. 


PADLOCK SPECIALS: Ex Olympic, 
Boxed Lots of 10, $40 P&P $15. Aus- 
tralian Video Systems Pty Ltd. Ph: (02) 
9879 6782. 


WEATHER STATIONS: Windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 


NOW 
AVAILABLE 
FROM 


& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by Government Departments, farmers, 
pilots, and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, leaf 
wetness, etc. Just phone, fax or write for 
our FREE catalogue and price list. Eco 
Watch phone: (03) 9761 7040; fax: (03) 
9761 7050; Unit 5, 17 Southfork Drive, 
Kilsyth, Vic. 3137. ABN 63 006 399 480. 


CCTV Acrylic Domes: Designed and 
manufactured in Australia by Australian 
Video Systems Pty Ltd, 150mm, 
250mm, 275mm, 383mm. Masked, 
tinted, Infra Red, Clear or Dummy! Aus- 
tralian Video Systems Pty Ltd. Ph: (02) 
9879 6782. 


MEGAPHONES; TOA; BE HEARD! Ex 
Olympic $65 + GST P&P $15 Batteries 
Included, Shoulder Harness, used at 
Sydney Olympics 2000. Australian Video 
Systems Pty Ltd. Ph: (02) 9879 6782. 


KIT ASSEMBLY 








NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

e@ Australia wide service 

@ = Small production runs 

@ = Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 


WANTED 








EARLY HI FI’S AMPLIFIERS, Speak- 
ers, Turntables, Valves, Books ; Quad, 
Leak, Pye, Lowther, Ortofon, SME, 
Western Electric, Altec, Marantz, 
Mcintosh, Goodmans, Wharfedale, 
Tannoy, radio and wireless. Collector/ 
Hobbyist will pay cash. 02 9440 1267. 
johnmurt @ highprofile.com.au 


SUL Ga 
as? 





Project Reprints 
Limited Back Issues 
Limited One-Shots 


If you’re looking for a project from ELECTRONICS AUSTRALIA, you’ll find it at SILICON CHIP! We can 
now offer reprints of all projects which have appeared in Electronics Australia, EAT, Electronics 
Today, ETl or Radio, TV & Hobbies. First search the EA website indexes for the project you want and 
then call, fax or email us with the details and your credit card details. Reprint cost is $8.80 per 
article (ie, 2-part projects cost $17.60). SILICON CHIP subscribers receive a 10% discount. 

We also have limited numbers of EA back issues and special publications. Call for details! 


visit www. Siliconchip.com.au or www.electronicsaustralia.com.au 


96 SILICON CHIP 





Advertising Index 


Acetronics 


Av-Comm Pty Ltd 
Dick Smith Electronics 
Elan Audio 

Evatco 

Grantronics 

Harbuch Electronics 


Instant PCBs 


MicroByte Electronics 

Microgram Computers 

MicroZed Computers 

Oatley Electronics 

Printed Electronics 

Procopy 

Quest Electronics 

RCS Radio 

RF Probes 

Silicon Chip Bookshop 

Silicon Chip TestBench 

Silvertone Electronics 

Soundlabs Group 

Telelink Communications ... 87,OBC 
Total Recoil IFC,96 


Wiltronics 6,44,63,77,87 


PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 
RCS Radio Pty Ltd. Phone (02) 9738 
0330. Fax (02) 9738 0334. 





www.siliconchip.com.au 













: Combined 
with our Series IV Code Hopping Transmitter (TX4), this 
receiver kit can control four output relays in either toggling 
or momentary operation. Uses a pre-built and pre-aligned 
433MHz UHF (crystal locked) code hopping receiver 


Where else can you get a cordless phone at this price? 
All of the these items are new in their original packaging. 
Why pay hundreds of dollars for a quality cordless phone? 





Features include... 


Features include Displays caller's name, 
number, time / date, 70 ID memories, Volume 
control, hearing aid compatible and wall or 
desk mount. (CL100) $55 ea. 
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New in original box with 
instructions. This unit was 
designed to charge NI-CD & 
NI-MH mobile phone batteries 

of 4.8V, 6.0V and 7.2V. Operates 
input. 
multi stage charge indicator. By changing the value of one 
resistor it can charge higher voltages, although a higher 


from 12-24V DC 


modifications for higher voltages. The unit has battery (| 
charging terminals but the user will have to make their 
own adaptor to interface to a battery. The plugpack alone 
is worth around $301. Weight is 0.9kg. (ZA0100) 2 for $29 


control the 4 high current outputs on the PCB (Schematic 
.for the output section supplied)These items are full of 
useful bits like..Sprecher & Shun Contactor CA-9-1 
made in Switzerland. (New cost $90), 
Transformer 0/6.3/7.5/8.5/9.5/12.5/15 secondary, Pcb 
170mm x 140mm containing : 5 off H100S12-1-C 
Millionspot Relay, 5 off Diode bridge 1 Amp, 2 off Diode 
bridge 5 Amp, 4 off High current Triacs. TPDV1240, 5 off 
Opto isolator 4N25, 4 off 440 Volt AC 0.047 caps, 1 off 
Mains power switch (Rocker style), 12 way terminal block 
(32 Amp ?), 1 off 16 way IDC connector, Various 
Resistors, Caps, Regulator etc. Zilog Z86E2304PSC 
(Socketed), 4 Mhz Xtl, High power Piezo sounder, 
Resistors, Caps, Ic's Regulator etc. Display Pcb. 4 off 
Kingbright 2 Digit DA56-11EWA 7 seg led displays. 2 off 
MM5451N Led display de- das sta) 

coder / driver Ic's (NOT 
socketed), Resistors, 
Sana etc.All of this for just 
$44( 





number memory, handset page, 2 way digital security 
code, out of range indicator and much more. Comes 
ith Power adaptor and handset battery. $139 







This kit includes hands free, car , 
charger and zip up splash-proof bag. 
















40 channels, auto answer, 10 


Modern styling, wall or d@sk" 
Why pay rental to your phone 
company. Own one 


OMNI CA390 Caller ID Unit 
See who is calling be for you 
answer. Features include 
compact size, clear LCD 

display & 





(NEW) ZERO-CROSSING SOLID 
STATE RELAY (SC842910): 
Maximum switching current is 25A, 
Maximum Switching voltage is 
12-280V AC and poled Voltage 
90-240V AC. (RI 

Zero-Crossing Solid State 


fay (SC844910): 
Maximum switching current is 40A, Maximum Switching 
Features include processor control & voltage is 12-280V AC and Control Voltage 90-240V AC, 15x 15x5mm. Thisis the smallest 2.4 GHz 


Zero- -Crossing Solid State Relay (SC868110): 


voltage plugpack is req. for 9.4V or higher. Incs. cigarette Maximum switching current is 95A, Maximum Switching Wire antenna. Mini module Pre-built recei 
lighter lead, 12V / 1A DC plugpack & instructions for i is 24-520V AC and Control Voltage 5-30V DC. (K171C +K171A) $16 


Zero-Crossing Solid State Relay (SC869110): 
Maximum switching current is 125A, Maximum Switching 
voltage is 24-520V AC and Control Voltage 5-30V DC. 
Check the orient I website for more information: 


20A+ SWITCHED 


0 MODE POWER SUPPLY: Ideal for stepper motors. This board parts. Thesé™” 
15va 240v Power supply is built using a surplus 48 - 24V DC to DC PCB's house voltage 


Converter & one of our new toroidal transformers. We sell 
the DC to DC Converter unit on it's own for $44. For an 
additional price, we supply a toroidal transformer, 35A 
bridge rectifier, 5 capacitors & instructions on how to 
assemble a power supply that can be modified for 
voltages between 11V to 24V 
DC adjustable via a trim-pot. 
No additional hardware or 
extra wire supplied. DC-DC 
CONVERTER UNIT:(SMPS1) 
$44 ea PACKAGE (SMPS1) 
plus additional hardware): 
(SMPS2) $79 













with 1.5M cable and 3.5mm plu 
swivel bracket and mounting 
screws etc. Ideal for mobile use. 
$6 ea or 3 for $15 


om Orders: Ph ( 02 2 ) 9584 3563, Fax 9584 3561, sales@oatleyelectronics.com, PO Box 89 Oatley NSW: 2223 
major cane with A % fax orders, Post & Pack typically § $ 7 Prices subject to change without notice ACN 068 740 081 ABN18068 740 081 





4 this kit. We tested one of these antennas fitted to the 


module. This receiver module can learn up to 15 
transmitters. Output relays have high current contact 
ratings. 12V DC op-eration. Receiver kit inc. PCB and all 
on-board components. : 






Transmitter has 4 channels and operates from 12V lighter 
battery (supplied). Uses a pre-built and pre-aligned 
433MHz UHF code hopping transmitter module. 
Transmitter kit includes transmitter module, battery clips, 
12V battery and key-fob case: 


This kit is desoretl to drive 5 or 6 wire stepper motors and 
is based on three common ICs & four Mosfets (IRFZ44). 
This controller operates in either free-standing mode or 
PC controlled. Operates from 8 to 35V DC. PCB 
measures 72 x 42mm. Kit includes PCB and all on-board 
components. The software is not supplied but can be 
downloaded from http://www. saaagietl al com or 
http://www.kellyware.com No case 
is supplied. Published in 
Silicon Chip Magazine 

(May 2002) (K179) $24 

Mini stepper motor: 

(MS55) $7 each. Package ( Kit 
plus stepper motor): (K179M) $29 


These simple and easy to build kits 
experimentation for radio LAN or amateur 1 


transmitter we have seen. Requires 5Vdc 
and will transmit up to 100M with a 30mm 














This kit contains 


modules & inc. 4 
PCBs &all on- 


regulators & RCA connectors on the receiver only: 
(K171B) $119 


: Will transmit up to 100 metres with a 30mm 
wire antenna. Std. TX module + (K171C) RX module: 
(K171D) $99 


Check our website for downloadable plans to build a 
antenna made from a "PRINGLES" chip container to suit 


receiver only, over a distance 500M we received great 
audio and video signal. __ 
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Telelink Com munications 


EXCLUSIVE RoSGSiarnoeTre< DISTRIBUTOR 
a FOR AUSTRALIA, NEW ZEALAND, STH PACIFIC & ASIA 


Telelink Communications are agents for Radiometrix Low Power Radio Modules, 


we also carry the full range of 2.4GHz Spread Spectrum Modules from Aerocomm U.S.A. 
http://www.telelink.com.au _http:/Awww.radiomodules.net 



















¥ 








Need to get your feet wet with PIC Micros? We have the range of BASIC 
Compilers from Celestial Horizons, an Australian Company. 
http://www. telelink.com.au/celestial. htm 















The Radiometrix SILRX Receiver and TXM Transmitter are; 
our budget priced 9600-Baud capable modules. Useable for a 
a range of up to 100 metres, on 433.920MHz LIPD Band 





For high performance applications, use our BiM2 Transceiver, 
or separate Tx2 and Rx2 modules, which are fully approved. 


Need long range-- up to 10 kilometres? Use our 151MHz 
(Aust LIPD Band) Tx1/Rx1 10mW Modules 
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PO Box 5457, North Rockhampton, Qlid 4702 
Phone (07) 4934 0413 Fax (07) 4934 0311 
(24 hour message service (O07) 3830 0233 
Web: www.telelink.com.au email: sales @ telelink.com.au 





